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1DUUDWLYH%\WHV'DWD'ULYHQ&RQWHQW3URGXFWLRQLQ(VSRUWV
)ORULDQ%ORFN9LFWRULD+RGJH6WHSKHQ+REVRQ1LFN6HSKWRQ
6DP'HYOLQ0DULDQ8UVX$QGHUV'UDFKHQ3HWHU&RZOLQJ
^ILUVWQDPHODVWQDPH`#\RUNDFXN
'LJLWDO&UHDWLYLW\/DEV8QLYHUVLW\RI<RUN8.


$%675$&7
(VSRUWV ± YLGHR JDPHV SOD\HG FRPSHWLWLYHO\ WKDW DUH
EURDGFDVW WR ODUJH DXGLHQFHV ± DUH D UDSLGO\ JURZLQJ QHZ
IRUP RI PDLQVWUHDP HQWHUWDLQPHQW (VSRUWV ERUURZ IURP
WUDGLWLRQDO79EXWDUHDTXDOLWDWLYHO\GLIIHUHQWJHQUHGXHWR
WKH KLJK IOH[LELOLW\ RI FRQWHQW FDSWXUH DQG DYDLODELOLW\ RI
GHWDLOHGJDPHSOD\GDWD,QGHHGLQHVSRUWVWKHUHLVDFFHVVWR
ERWKUHDOWLPHDQGKLVWRULFDOGDWDDERXWDQ\DFWLRQWDNHQLQ
WKH YLUWXDO ZRUOG 7KLV DVSHFW PRWLYDWHV WKH UHVHDUFK
SUHVHQWHGKHUHWKHTXHVWLRQDVNHGEHLQJFDQWKHLQIRUPDWLRQ
EXULHGGHHSLQVXFKGDWDXQDYDLODEOHWRWKHKXPDQH\HEH
XQORFNHG DQG XVHG WR LPSURYH WKH OLYH EURDGFDVW
FRPSLODWLRQVRIWKHHYHQWV",QWKLVSDSHUZHSUHVHQWDODUJH
VFDOHFDVHVWXG\RIDSURGXFWLRQWRROFDOOHG(FKRZKLFKZH
GHYHORSHG LQ FORVH FROODERUDWLRQ ZLWK OHDGLQJ LQGXVWU\
VWDNHKROGHUV(FKRXVHVOLYHDQGKLVWRULFPDWFKGDWDWRGHWHFW
H[WUDRUGLQDU\ SOD\HU SHUIRUPDQFHV LQ WKH SRSXODU HVSRUW
'RWD DQG G\QDPLFDOO\ WUDQVODWHV LQWHUHVWLQJ GDWD SRLQWV
LQWRDXGLHQFHIDFLQJJUDSKLFV(FKRZDVGHSOR\HGDWRQHRI
WKH ODUJHVW\HDUO\'RWD WRXUQDPHQWVZKLFKZDVZDWFKHG
E\PLOOLRQSHRSOH$QDQDO\VLVRIKRXUVRIYLGHRRYHU
 OLYH FKDW PHVVDJHV DQG IHHGEDFN RI  DXGLHQFH
PHPEHUV VKRZHG WKDW(FKRPHDVXUDEO\ DIIHFWHG WKH UDQJH
DQGTXDOLW\RIVWRU\WHOOLQJLQFUHDVHGDXGLHQFHHQJDJHPHQW
DQGLQYRNHGULFKHPRWLRQDOUHVSRQVHDPRQJYLHZHUV
$XWKRU.H\ZRUGV
(VSRUWV'DWD'ULYHQ6WRU\WHOOLQJ&RQWHQW3URGXFWLRQ
$&0&ODVVLILFDWLRQ.H\ZRUGV
+P ,QIRUPDWLRQ LQWHUIDFHV DQG SUHVHQWDWLRQ
0LVFHOODQHRXV
,1752'8&7,21
(VSRUWVLVWKHWHUPXVHGIRUGHVFULELQJYLGHRJDPHVWKDWDUH
SOD\HG FRPSHWLWLYHO\ DQG ZDWFKHG E\ QRUPDOO\ ODUJH
DXGLHQFHV>@2YHUWKHSDVWGHFDGHHVSRUWVKDYHHYROYHG
IURPDQLFKHVHJPHQWRIWKHJDPHVFXOWXUHLQWRDPDLQVWUHDP
JOREDOSKHQRPHQRQ,QRYHUPLOOLRQSHRSOHZRUOG
ZLGHSOD\HGRUZDWFKHGHVSRUWVDQGWKHQXPEHURIHVSRUWV
IDQVLVSURMHFWHGWRJURZDIXUWKHUE\>@
(VSRUWV WDNH D YDULHW\ RI VKDSHV IURP GLJLWDO YHUVLRQV RI
WUDGLWLRQDO VSRUW VXFK DV ),)$ >@ WR ILUVWSHUVRQ VKRRWHUV
HJ &RXQWHU 6WULNH *OREDO 2IIHQVLYH >@ DQG PDJLF
WKHPHGIDQWDV\JDPHVVXFKDV'RWD >@DQG/HDJXHRI
/HJHQGV >@0DQ\HVSRUWV WLWOHVKDYHDVVRFLDWHGDPDWHXU
DQG SURIHVVLRQDO RQOLQH OHDJXHV DQG WRXUQDPHQW VRPH RI
ZKLFK IHDWXUH SUL]H SRROV H[FHHGLQJ WKRVH RI PDQ\
WUDGLWLRQDO VSRUWV > @ &RYHUDJH RI HVSRUWV ERUURZV
PDQ\ HOHPHQWV IURP WUDGLWLRQDO VSRUWV EURDGFDVWLQJ 3UH
JDPH FRYHUDJH IHDWXUHV H[SHUW SDQHOV DQG IROORZV WKH
DWKOHWHVDVWKH\HQWHUWKHDUHQD'XULQJPDWFKHVYLUWXDOLQ
JDPHIRRWDJHLVDFFRPSDQLHGE\DXGLRFRPPHQWDU\$IWHU
WKHPDWFKFRYHUDJHW\SLFDOO\FRQVLVWVRILQWHUYLHZVZLWKWKH
SOD\HUVDQGSRVWPDWFKDQDO\VLV
(VSRUWVDOVRLQWURGXFHDVHWRILQWHUHVWLQJFKDQJHVWRFRQWHQW
SURGXFWLRQDQGGHOLYHU\WKDWVHWVWKHPDSDUWIURPWUDGLWLRQDO
VSRUWV,QHVSRUWVOLYHEURDGFDVWDQGRQGHPDQGFRQWHQWLV
DOPRVW H[FOXVLYHO\ GHOLYHUHG RQOLQH YLD YLGHRSODWIRUPV
VXFKDV7ZLWFK>@DQG<RX7XEH0DQ\HVSRUWVWLWOHVDOVR
GHOLYHUOLYHDQGRQGHPDQGPDWFKHVDVUDZGDWDVWUHDPVWKDW
FDSWXUH HYHU\ DVSHFW RI WKH YLUWXDO ZRUOG VXFK DV WKH
PRYHPHQWRIWKHSOD\HUV2QWKH3&RIDYLHZHUWKLVGDWD
FDQEHUHDVVHPEOHGWRFUHDWHDQLQWHUDFWLYHYLHZRIWKHPDWFK
LQZKLFKVSHFWDWRUVFDQFKDQJHFDPHUDDQJOHVUHZLQGDQG
LQWHUDFWZLWKYLUWXDOREMHFWV0DWFKGDWDDOVRFRQWDLQVPDQ\
VWDWLVWLFVWLPLQJVDQGRWKHUDGGLWLRQDOOD\HUVRILQIRUPDWLRQ
WKDW DUH QRW XVXDOO\ YLVLEOH WR WKH QDNHG H\H 8VLQJ
VSHFLDOLVHGWRROVVXFKGDWDFDQEHH[WUDFWHGDQGWUDQVODWHG
LQWRDXGLHQFHIDFLQJFRQWHQWVXFKDVJUDSKVDQGVWDWLVWLFV
HQKDQFLQJWKHYLHZLQJH[SHULHQFH
,QWUDGLWLRQDOVSRUWVWUDFNLQJGDWD>@KDVEHHQXVHG
IRUDZKLOHWRDXJPHQWWKHYLHZHUV¶H[SHULHQFHV>@IRU
LQVWDQFHWREHWWHULOOXVWUDWHWKHSHUIRUPDQFHRIDQDWKOHWHRU
PDNHFRPSOH[VWUDWHJLHVYLVLEOHWRWKHYLHZHU,QHVSRUWVWKH
XVHRIGDWDDQGVWDWLVWLFVKDYHSDUWLFXODUSRWHQWLDOWREHQHILW
FRYHUDJHDQGWRKHOSPDLQVWUHDPDXGLHQFHVHQMR\DQGH[WUDFW
PHDQLQJ IURP ZDWFKLQJ SURIHVVLRQDO HVSRUWV >  @
&RPSDUHG WR PDQ\ WUDGLWLRQDO VSRUWV JDPHSOD\ LQ HVSRUWV
FDQEHPXFKPRUHFRPSOH[PDNLQJ LWKDUGIRUQRQH[SHUW
YLHZHUVWRIROORZWKHDFWLRQ>@$WWKHVDPHWLPHDVHVSRUWV
DXGLHQFHVJURZUDSLGO\FRQWHQWFUHDWRUVLQFUHDVLQJO\QHHGWR
PDNHWKRVHFRPSOH[LWLHVSDODWDEOHDQGHQWHUWDLQLQJWRFDVXDO
DXGLHQFHV >@ +RZ FDQ HVSRUWV GDWD EH XVHG E\ FRQWHQW
SURGXFHUVWREHWWHUHQJDJHWKHLUDXGLHQFHDQGPDNHZDWFKLQJ
HVSRUWVPRUHPHDQLQJIXOWREURDGHUDXGLHQFHV"
&RS\ULJKW3ODFHKROGHU72'2
,QWKLVSDSHUZHSUHVHQW WKHILUVW ODUJHVFDOHFDVHVWXG\RI
GDWDGULYHQFRQWHQWSURGXFWLRQ LQHVSRUWV± LHWKHXVHRI
GDWDDQDO\WLFVDQGGDWDPLQLQJ WR LQIRUPWKHSURGXFWLRQRI
HVSRUWV OLYH FRYHUDJH :H GHYHORSHG D SURGXFWLRQ WRRO
FDOOHG(FKRZKLFKXVHVODUJHYROXPHVRIKLVWRULFPDWFKGDWD
WRGHWHFWKLJKOLJKWVLQOLYHPDWFKHVRIWKHJDPH'RWD>@
DQGSURYLGHVPHFKDQLVPVIRUDXWRPDWLFDOO\WUDQVODWLQJWKHVH
KLJKOLJKWVLQWRDXGLHQFHIDFLQJJUDSKLFV:HGHSOR\HG(FKR
DWRQHRIWKHODUJHVWLQWHUQDWLRQDOHVSRUWVWRXUQDPHQWV±(6/
2QH+DPEXUJZDWFKHGE\PLOOLRQSHRSOHRQOLQH±
ZKLFK DOORZHG XV WR JDWKHU D ZHDOWK RI H[SHULPHQWDO GDWD
FRQVLVWLQJRIREVHUYDWLRQDOHWKQRJUDSKLFGDWDRQKRZ(FKR
LPSDFWHGFRPPHQWDU\DQGFRQWHQWSURGXFWLRQPDWHULDOLVHG
DVKRXUVRIYLGHRIRRWDJHPLOOLRQFKDWPHVVDJHVDQG
IHHGEDFN IURP  GLUHFWO\ VXUYH\HG DXGLHQFHV PHPEHUV
ZKLFKZHXVHGWRLQIHUKRZ(FKRLQIOXHQFHGWKHDXGLHQFHV¶
H[SHULHQFH:HFRQFOXGHWKDWHYHQVLPSOHJUDSKLFDORYHUOD\V
RI GDWDGULYHQ LQVLJKWV VXFK DV WKH RQHV LPSOHPHQWHG E\
(FKRFDQKDYHPHDVXUDEOHHIIHFWVRQWKHFRPPHQWDU\DQG
TXDOLW\ RI FRYHUDJH 0DQ\ RI (FKR¶V JUDSKLFV SURYRNHG
HODERUDWH GLVFXVVLRQV DPRQJ FRPPHQWDWRUV DQG HOLFLWHG
VWURQJ HPRWLRQDO HQJDJHPHQW DPRQJ YLHZHUV 7KLV LV
LQGHHGWKHH[SHFWHGRXWFRPHEXWKHUHZHSURYLGHVWURQJ
H[SHULPHQWDOHYLGHQFHFRPLQJIURPDVLJQLILFDQWFDVHVWXG\
± RQH RI WKH ODUJHVW HVSRUWV WRXUQDPHQWV LQ WKH ZRUOG LQ
ZKRVHSURGXFWLRQZHGHSOR\HGRXUQDUUDWLYHE\WHWRRO(FKR
5(/$7(':25.
:KLOHWKHVFLHQWLILFUHOHYDQFHRIHVSRUWVKDVEHHQKLJKOLJKWHG
RYHU DGHFDGH DJR >@ DFDGHPLF UHVHDUFK LQ WKH DUHDKDV
EHHQ UHODWLYHO\ VSDUVHZLWKSRFNHWVRIZRUN UDQJLQJ IURP
HFRQRPLFV>@ WR VRFLDOSUDFWLFHV>@ UHJXODWLRQ
>@DQGJHQGHULQHTXDOLW\>@2QO\DVPDOOQXPEHU
RIVWXGLHVGLUHFWO\DGGUHVVDVSHFWVRIFRQWHQWSURGXFWLRQ>
@6WXGLHVLQJDPHGHVLJQKDYHIRFXVHGRQRSWLPLVLQJ
WKHYLVXDOSUHVHQWDWLRQDQGXVHU LQWHUIDFHRIHVSRUWVJDPHV
IRU REVHUYHUV > @ :RUN LQ PDFKLQH OHDUQLQJ KDV
SUHVHQWHG QHZ PHFKDQLVP IRU DXWRPDWLFDOO\ H[WUDFWLQJ
KLJKOLJKWV IURP HVSRUWV YLGHRV >@ 2XWVLGH RI FRQWHQW
SURGXFWLRQPRVWUHOHYDQWWRRXUZRUNDUHVWXGLHVRIYLHZHU
QHHGVDQGFRQVXPHUSUDFWLFHLQHVSRUWVWHFKQLFDOZRUNWKDW
OHYHUDJHVHVSRUWVGDWDIRUJDPHDQDO\WLFVDVZHOODVOLWHUDWXUH
IURP WUDGLWLRQDO VSRUWV WKDW LQIRUP RXU ZRUN (DFK LV
SUHVHQWHGLQWKHIROORZLQJVHFWLRQV
&RQVXPHU1HHGVDQG3UDFWLFHVLQ(VSRUWV
$ VHULHV RI SULRU ZRUN IRFXVHV RQ XQGHUVWDQGLQJ YLHZHU
QHHGV DQG FRQVXPHU SUDFWLFHV >   @ ILQGLQJ D
YDULHW\ RI PRWLYDWLRQV IRU ZK\ SHRSOH ZDWFK HVSRUWV
LQFOXGLQJHVFDSLVPQRYHOW\DQGDFTXLULQJNQRZOHGJHDERXW
WKHJDPHVEHLQJSOD\HG7KHODWWHUPRWLYDWLRQLVSDUWLFXODUO\
UHOHYDQW IRU WKLV SDSHU DQG WUDQVODWHV LQWR FOHDU SUDFWLFDO
LPSOLFDWLRQV WKDW PDNH WKH FDVH IRU GDWDGULYHQ FRQWHQW
SURGXFWLRQHVSRUWV+DPDULHWDO>@SRLQWRXWWKDWFRQWHQW
SURGXFHUVQHHGWRGHYHORS³EHWWHUZD\VIRUWKHVSHFWDWRUVWR
DFTXLUHNQRZOHGJHIURPWKHH6SRUW´H[SOLFLWO\SRLQWLQJRXW
WKH QHHG WR ³PRUH HIIHFWLYH ZD\V RI GLVSOD\LQJ WKH JDPH
VWDWHV´DQGKLJKOLJKWLQJWKHSRWHQWLDORIRYHUOD\VWDWLVWLFV$
FRPSDULVRQ RI FRQVXPSWLRQ PRWLYHV RI HVSRUWV DQG
WUDGLWLRQDOVSRUWVIRXQGWKDWRQHRIWKHSUHGRPLQDQWPRWLYHV
IRUHQJDJLQJZLWKHVSRUWVDUHFRPSHWLWLRQDQGVNLOOEXLOGLQJ
>@OHQGLQJIXUWKHULPSRUWDQFHWRIRVWHULQJVNLOODFTXLVLWLRQ
DVSDUWRIWKHYLHZLQJH[SHULHQFH,QWKLVSDSHUZHH[SDQG
RQSULRUZRUNE\FRQWULEXWLQJWKHILUVWVXUYH\RIKRZGDWD
GULYHQFRQWHQWDIIHFWVYLHZHUV¶H[SHULHQFH
(VSRUWV$QDO\WLFV
(VSRUWVGDWDLVRIWHQSXEOLFO\DYDLODEOHDQGLQWHUPVRILWV
GHWDLODQGYROXPHULYDOVHYHQWKHPRVWGDWDULFKWUDGLWLRQDO
VSRUWV VXFK DV )RUPXOD 2QH 7KH GDWDULFK HFRV\VWHP
VXUURXQGLQJ HVSRUWV KDV DWWUDFWHG DWWHQWLRQ E\ D VHULHV RI
ZRUN LQ WKH DUHD RI *DPH $QDO\WLFV ± WKH SUDFWLFH RI
H[WUDFWLQJ LQVLJKWV IURP GDWD JHQHUDWHG WKURXJK GLJLWDO
JDPHV>@(VSRUWVDUHSDUWLFXODUO\FRQGXFLYHWRWKHVWXG\
RI QHZ WHFKQLTXHV LQ 0DFKLQH /HDUQLQJ DQG $UWLILFLDO
,QWHOOLJHQFHZKLFKUHTXLUHODUJHYROXPHVRIWUDLQLQJGDWDWR
SHUIRUP ZHOO ([DPSOHV RI VXFK DSSOLFDWLRQ LQFOXGH
LGHQWLI\LQJWHDPHQFRXQWHUVLQHVSRUWVGDWD>@SUHGLFWLQJ
PDWFKRXWFRPH>@LGHQWLI\LQJ
IDFWRUVWKDWGHWHUPLQHVXFFHVV LQSURIHVVLRQDOSOD\>
@DVZHOO DV UHFRPPHQGHUV\VWHPVWKDWKHOSSOD\HUV
PDNHEHWWHUWDFWLFDOGHFLVLRQV>@2XUZRUNGUDZVRQ
VLPLODU DQDO\WLFDO WHFKQLTXHV +RZHYHU RXU IRFXV LV RQ
VWXG\LQJ WKH XVH RIGDWD DQGDQDO\WLFV DV D QDUUDWLYH WRRO
ZKLFKLQYROYHVWKHWUDQVODWLRQRIOLYHGDWDLQWRIRUPDWVWKDW
PDLQVWUHDPDXGLHQFHVFDQXQGHUVWDQG$VLGHIURPDFDGHPLF
ZRUN ZH GUDZ RQ DQ HPHUJLQJ ODQGVFDSH RI HVSRUWV GDWD
SRUWDOV WKDW VHHNV WR PDNH ODUJH YROXPHV RI HVSRUWV GDWD
DFFHVVLEOH )RU LQVWDQFH IRU WKH SRSXODU HVSRUW 'RWD 
YDULRXVGDWDSRUWDOVH[LVWVXFKDV'RWDEXII >@2SHQ'RWD
>@ RU 'DW'RWD >@ WKDW HVVHQWLDOO\ DJJUHJDWH PDWFK GDWD
IURP WHQV RI WKRXVDQGV RI JDPHV DQG LGHQWLI\ WKH PRVW
VXFFHVVIXOVWUDWHJLHVRYHUWLPH,QOLQHZLWKWKHUHPLWRIRXU
ZRUNWKHVHSODWIRUPVDUHWDUJHWHGDWPDLQVWUHDPDXGLHQFHV
DQGFDWHU IRU WKH LQIRUPDWLRQDSSHWLWHREVHUYHGDPRQJ WKH
HVSRUWVDXGLHQFHDVKLJKOLJKWHGLQWKHSUHYLRXVVHFWLRQ,Q
WKLVSDSHUZHFRQFHLYHDQHZFDWHJRU\RIDSSOLFDWLRQVWKDW
OHYHUDJHVGDWDDVDUHDOWLPHQDUUDWLYHWRROIRUHQJDJLQJOLYH
PDLQVWUHDP DXGLHQFHV ZLWK SURIRXQG LPSOLFDWLRQ RQ WKH
XQGHUO\LQJGHVLJQSULQFLSOHVDQGLPSOHPHQWDWLRQ
'DWD'ULYHQ&RQWHQWLQ7UDGLWLRQDO6SRUWV
(VSRUWV ERUURZV PDQ\ HOHPHQWV IURP WUDGLWLRQDO VSRUWV
EURDGFDVW PDNLQJ ZRUN UHODWLQJ WR GDWDGULYHQ FRQWHQW
UHOHYDQW WR WKH FXUUHQW LQYHVWLJDWLRQ )URP D FRPPHUFLDO
YLHZSRLQW LQIRJUDSKLFV DQG DXJPHQWHG YLHZV DUH SDUW RI
PRVW VSRUWV FRYHUDJH WRGD\ VXFK DV +DZN(\H 9LVLRQ LQ
WHQQLV YLVXDOLVDWLRQV RI SOD\HU¶V GLVWDQFH IURP WKH JRDO LQ
IRRWEDOORUVXSHULPSRVLQJYLVXDOPDUNHUVRIFXUUHQWUHFRUGV
LQ2O\PSLFVZLPPLQJFRPSHWLWLRQV5HFHQWWUHQGVIRFXVRQ
WKHFDSWXUHDQGYLVXDOUHSUHVHQWDWLRQRIOLYHVSRUWVWUDFNLQJ
GDWD LQFOXGLQJ ' UHFRQVWUXFWLRQV HYHQW DQG KLJKOLJKW
GHWHFWLRQDVZHOODVEDOODQGSOD\HUWUDFNLQJ>@6XFK
WHFKQLTXHV HQDEOH EURDGFDVWHUV WR JLYH WKHLU YLHZHUV QHZ
LQVLJKWVLQWRWKHSHUIRUPDQFHVWUDWHJ\DQGVW\OHRIDWKOHWHV
>@ DV ZHOO DV ³H[SODLQ WKLQJV WKDW ZHUHQ¶W H[SOLFDEOH
SUHYLRXVO\´>@,QWKLVSDSHUZHH[SORUHWKHIRXQGDWLRQV
IRUGDWDGULYHQFRQWHQWSURGXFWLRQLQHVSRUWVZLWKWKHDLPV
RI ERWK RSHQLQJ XS D QHZ DUHD RI DFDGHPLF LQTXLU\ DQG
FRQWULEXWLQJWRWKHSURIHVVLRQDOLVDWLRQRIGDWDGULYHQFRQWHQW
SURGXFWLRQLQWKHHVSRUWVLQGXVWU\
&$6(678'<
:HFRQFHLYHGGDWDGULYHQFRQWHQWSURGXFWLRQDVWKHSURFHVV
RIWUDQVODWLQJUDZPDWFKGDWD LQWRDXGLHQFHIDFLQJFRQWHQW
,Q WKH DEVHQFHRI H[LVWLQJ FRPPHUFLDO SURGXFWV VWDQGDUGV
DQGSULRUDFDGHPLFZRUNLQWKLVVSDFHLWZDVFUXFLDOWKDWRXU
UHVHDUFK LQYROYHG FORVH FROODERUDWLRQ ZLWK LQGXVWU\
:RUNLQJ ZLWK LQGXVWU\ ZDV NH\ WR DFTXLULQJ DQ
XQGHUVWDQGLQJRIFXUUHQWSUDFWLFHVJDWKHULQJ UHTXLUHPHQWV
DQGWRFRGHVLJQQHZWHFKQRORJ\>@,QGXVWU\FROODERUDWLRQ
LV DOVR YLWDO IRU FUHDWLQJ RSSRUWXQLWLHV IRU GHSOR\LQJ DQG
HYDOXDWLQJQHZWRROVLQDQHFRORJLFDOO\YDOLGVHWWLQJVXFKDV
DQHVSRUWVWRXUQDPHQWLQYROYLQJH[SHUWFUHZVWKDWW\SLFDOO\
SODQDQGH[HFXWHVXFKHYHQWV
%HWZHHQ -XQH  DQG 0DUFK  ZH UDQ D VHULHV RI
ZRUNVKRSV DQG PHHWLQJV LQ ZKLFK ZH UHFUXLWHG NH\
VWDNHKROGHUVLQWKHHVSRUWVLQGXVWU\IRUSDUWLFLSDWLRQLQRXU
FRGHVLJQ SURFHVV :H UHFUXLWHG  VHQLRU H[SHUWV DFURVV
OHDGLQJRUJDQLVDWLRQVZLWKLQHVSRUWV
x (6/ ± (OHFWURQLF6SRUWV/HDJXH >@± LV WKHJOREDOO\
OHDGLQJ HVSRUWV FRPSDQ\ SURGXFLQJ HYHQWV LQ WZR
GR]HQ FRXQWULHV DQG KRVWLQJ VRPH RI WKH ODUJHVW
LQWHUQDWLRQDO HVSRUWV WRXUQDPHQWV UHDFKLQJ WHQV RI
PLOOLRQV RI YLHZHUV HYHU\ \HDU 3DUWLFLSDWLQJ
UHSUHVHQWDWLYHV IURP WKH FRPSDQ\ LQFOXGHG VHYHUDO
KLJK OHYHO H[HFXWLYHV VHQLRU SURGXFW PDQDJHUV DQG
WHFKQLFDOOHDGVDFURVV79WHFKQRORJ\DQGSURJDPLQJ
GLYLVLRQV
x )QDWLF >@ LV RQH RI WKH PRVW VXFFHVVIXO HVSRUWV
RUJDQLVDWLRQV KDYLQJ OHDGLQJ SURIHVVLRQDO WHDPV LQ D
YDULHW\RIHVSRUWVZLWKSOD\HUVIURPDOORYHUWKHZRUOG
3DUWLFLSDWLQJUHSUHVHQWDWLYHVLQFOXGHGVHQLRUH[HFXWLYHV
DVZHOODVDIRUPHUFRDFKDQGGDWDDQDO\VW
x 3URPLQHQWRQOLQHFHOHEULWLHVWKDWDUHUHJXODUO\LQYROYHG
LQ VRPH RI WKH ODUJHVW LQWHUQDWLRQDO HVSRUWV HYHQWV
LQFOXGLQJ D OHDGLQJ FRPPHQWDWRU  WZR FHOHEULW\
DQDO\VWV DQG WZR FDVWHUV LQGLYLGXDOV ZKR EURDGFDVW
WKHLURZQJDPHVRQOLQHZLWKDFRPELQHGWRWDORIRYHU
PLOOLRQRQOLQHIROORZHUV
7KH UHVHDUFK WHDP ZRUNLQJ ZLWK WKH GRPDLQ VWDNHKROGHUV
FRQVLVWHGRIH[SHUWVLQLQWHUDFWLYHVWRU\WHOOLQJXVHUFHQWUHG
GHVLJQ LQWHUDFWLYH GDWD YLVXDOLVDWLRQ JDPH DQDO\WLFV DQG
PDFKLQHOHDUQLQJ
5HTXLUHPHQWV*DWKHULQJ
7RLQIRUPWKHGHVLJQRIDFRQFUHWHSURWRW\SHZHZDQWHGWR
REWDLQLQVLJKWLQWRDQ\H[LVWLQJSUDFWLFHVRIXVLQJGDWDGXULQJ
WKH SURGXFWLRQ RI OLYH HVSRUWV HYHQWV 2XU LQLWLDO VHW RI
ZRUNVKRSVSURYLGHGWKHIROORZLQJLQVLJKWV
'DWD   863 8QLTXH 6HOOLQJ 3RLQW $ FRQVHQVXV DFURVV
UHSUHVHQWDWLYHV IURP ELJ HVSRUWV FRPSDQLHV DQG IUHHODQFH
WDOHQWV ZDV WKDW HVSRUWV GDWD KDV VLJQLILFDQW SRWHQWLDO WR
DXJPHQW DQG DGYDQFH FXUUHQW EURDGFDVWLQJ SUDFWLFH /DUJH
FRQWHQW SURGXFHUV VHH GDWDGULYHQ FRQWHQW DV D SRWHQWLDO
PHDQVRIJHQHUDWLQJ863WKDWZLOOPRUHGHHSO\HQJDJHWKH
WHFKVDYY\ IDQ EDVH DQG SRWHQWLDOO\ PDNH HVSRUWV PRUH
DWWUDFWLYH WR ZDWFK IRU QHZ YLHZHUV ,QGLYLGXDO FRQWHQW
SURGXFHUV HFKRHG WKLV VHQWLPHQW KLJKOLJKWLQJ WKDW
LQQRYDWLRQVLQDXJPHQWLQJLQJDPHIRRWDJHFRXOGKHOSWKHP
LQGLYLGXDOLVHWKHLUFRQWHQW
'DWD LV DOUHDG\ XVHG EXW FOXQN\ WR ZRUN ZLWK 9DULRXV
PHPEHUV RI RXU H[SHUW WHDP LQ SDUWLFXODUO\ RXU VWDJH
DQDO\VWV DQG FRPPHQWDWRUV URXWLQHO\ XVH KLVWRULF GDWD IRU
VWRU\WHOOLQJ PRVWO\ WDNHQ IURP H[LVWLQJ GDWD SRUWDOV VHOI
PDGH WRROV DQGSUHDVVHPEOHG GDWDEDVHV +RZHYHU LW ZDV
ODPHQWHG WKDWGUDZLQJRQGDWD LQYROYHVVLJQLILFDQWPDQXDO
ODERXU0DQ\H[LVWLQJWRROVRQO\SURYLGHYHU\EDVLFZD\VRI
SURELQJDQGYLVXDOLVLQJGDWDZKLOHPRUHVRSKLVWLFDWHGWRROV
DUH KDUG WR RSHUDWH 0RUHRYHU PRVW WRROV GR QRW SURYLGH
IOH[LEOHRSWLRQVIRUSUHVHQWLQJWKHGDWDLQDXGLHQFHIULHQGO\
ZD\PDNLQJWKHPXQVXLWDEOHIRUUHDOWLPHVWRU\WHOOLQJ
&UHZVDUHVPDOOGDWDH[SHUWLVHLVUDUH(VSRUWVSURGXFWLRQV
KDYHYHU\VPDOOSURILWPDUJLQV&RPSDUHGWRUHJXODUVSRUWV
EURDGFDVWV FUHZV DUH H[WUHPHO\ VWUHDPOLQHG DQG GDWD
H[SHUWLVH LV UDUH ,W LV GHVLUDEOH WKDW QHZ GDWDGULYHQ
SURGXFWLRQWRROVFDQEHRSHUDWHGE\H[LVWLQJSURGXFWLRQVWDII
6LPSOLFLW\LVNH\(VSRUWVEURDGFDVWDUHDOUHDG\RYHUORDGHG
ZLWKLQIRUPDWLRQVHHIRULQVWDQFH)LJXUH$Q\DGGLWLRQDO
PHVVDJLQJ KDV WR EH VLPSOH HQRXJK WR EH FRQVXPHG DQG
XQGHUVWRRGE\WKHDXGLHQFHLQVHFRQGV
)HHGEDFN E\ RXU GRPDLQ H[SHUWV SURYLGHG D FOHDU VHW RI
GHVLJQ UHTXLUHPHQWV 7RROV IRU GDWDGULYHQ FRQWHQW
SURGXFWLRQ LQ HVSRUWV QHHG WR  SURYLGH D KLJK OHYHO RI
DXWRPDWLRQ LQGDWDDFTXLVLWLRQDQGSURFHVVLQJ LQWHJUDWH
PHFKDQLVPVWKDWKHOSRSHUDWRUVLGHQWLI\LQWHUHVWLQJSDWWHUQV
ZLWKLQFRPSOH[GDWDDQGVXSSRUWDµRQHFOLFN¶PHFKDQLVP
IRU WUDQVODWLQJ GDWD LQWR H[WUHPHO\ VLPSOH JUDSKLFV WKDW
DXGLHQFHVFDQLQVWDQWO\XQGHUVWDQG
&RQWH[W±'HIHQFHRIWKH$QFLHQWV
+DYLQJ HOLFLWHG EDVLF GHVLJQ UHTXLUHPHQWV ZH QHHGHG WR
FKRRVH D VSHFLILF HVSRUWV JDPH WR FRQWH[WXDOLVH RXU FDVH
VWXG\,QFRQVXOWDWLRQZLWKRXUH[SHUWVZHFKRVHWKHJDPH
'RWD  >@ 1RW RQO\ LV 'RWD  RQH RI WKH PRVW SRSXODU
HVSRUWV>@LWDOVRSURYLGHGWKHPRVWFRPSUHKHQVLYHSXEOLF
DFFHVV WR ERWK OLYH DQG KLVWRULF PDWFK GDWD 'RWD  DOVR
IHDWXUHVULFKDQGFRPSOH[JDPHSOD\ZLWKKLJKSRWHQWLDOIRU
GDWDGULYHQ FRQWHQW SURGXFWLRQ WR HQKDQFH WKH YLHZHU¶V
H[SHULHQFH /DVWO\ DQG VRPHZKDW PRUH SUDJPDWLFDOO\ RXU
SRRORIH[SHUWVLQFOXGHGDKLJKSURILOHFDVWHUDQDO\VWVDQG
FRPPHQWDWRU VSHFLDOLVLQJ RQ 'RWD  JLYLQJ XV DFFHVV WR
JDPHVSHFLILFGRPDLQNQRZOHGJHGXULQJWKHGHVLJQSURFHVV
'RWDLVDIDQWDV\WKHPHGJDPHLQZKLFKWZRWHDPVRIILYH
SOD\HUV FRPSHWH WKLQN DVLGH IRRWEDOO ZLWK YDULRXV
ZHDSRQVDQGHQGRZHGZLWKPDJLF(DFKSOD\HUSLFNVIURP
D SRRO RI  GLVWLQFW KHUR DYDWDUV RU FKDUDFWHUV HDFK
KDYLQJXQLTXHVNLOOVDQGSOD\VW\OHV$WWKHVWDUWRIWKHJDPH
KHURHVILQGWKHPVHOYHVLQWKHLURZQEDVHRQHEDVHSHUWHDP
ORFDWHGDWRSSRVLWHFRUQHUVRIDVTXDUHVKDSHGYLUWXDODUHQD
FRQVLVWLQJRIIRUHVWVWKUHHURDGVDQGDULYHU7KHRYHUDOODLP
RI WKH JDPH LV IRU WHDPV WR GHIHQG WKHLU RZQ EDVH ZKLOH
GHVWUR\LQJWKHHQHP\EDVH7RIXOILOWKLVREMHFWLYHSOD\HUV
QHHGWRILUVWVWUHQJWKHQWKHLUKHURHVE\FROOHFWLQJWZREDVLF
W\SHVRILQJDPHFXUUHQFLHVJROGDQGH[SHULHQFH*ROGFDQ
EH XVHG WR SXUFKDVH YLUWXDO LWHPV WKDW PDNH KHURHV PRUH
SRZHUIXO ([SHULHQFH ;3 DOORZV KHURHV WR OHYHO XS
LQFUHDVLQJWKHLURYHUDOOVWUHQJWK*ROGDQG;3DUHREWDLQHG
E\ NLOOLQJ HQHP\ KHURHV RU FRPSXWHUFRQWUROOHG PRQVWHUV
FDOOHG FUHHSV WKDW DUH VFDWWHUHG DFURVV WKH DUHQD ,Q WKHLU
HIIRUW WR FRPSHWH IRU UHVRXUFHV DQG FRQTXHU HDFK RWKHU¶V
EDVH WHDPV RIWHQ FODVK :KHQ WDNLQJ WRR PXFK GDPDJH
KHURHVFDQ³GLH´UHZDUGLQJWKHHQHP\WHDPERWKJROGDQG
;3DVZHOODVVHQGLQJWKHGHDGKHUREDFNWRLWVEDVH.LOOLQJ
HQHP\ KHURHV DOORZV WHDPV WR WHPSRUDULO\ RXWQXPEHU WKH
HQHP\ WHDP FUHDWLQJ IXUWKHU WDFWLFDO DGYDQWDJH DQG
RSSRUWXQLWLHVWREUHDNGRZQWKHHQHP\¶VGHIHQFH0DWFKHV
KDYHQRSUHGHWHUPLQHGOHQJWK EXWW\SLFDOO\ODVWDQ\ZKHUH
IURPPLQXWHVWRRYHUKRXU
,W¶V$OO$ERXWWKH3OD\HU
2XU H[SHUWV VWUHVVHG WKDW PDQ\ NH\ VWRULHV RI 'RWD 
EURDGFDVWV JUDYLWDWH DURXQG ³WKH SOD\HU´ DQDORJRXV WR
WUDGLWLRQDO VSRUWV >@ +RZHYHU WUDFNLQJ HDFK SOD\HU¶V
SHUIRUPDQFHHYHQIRUH[SHUWYLHZHUVDQGFRPPHQWDWRUVLV
RIWHQ FKDOOHQJLQJ 8QOLNH WKH VWURQJO\ VLPSOLILHG DFFRXQW
JLYHQ DERYH DERXW 'RWD ¶V JDPH PHFKDQLF JDPHSOD\ LQ
'RWD  LV H[WUHPHO\ FRPSOH[ ZLWK SOD\HUV SHUIRUPLQJ
YDULRXV SDUDOOHO REMHFWLYHV ZKLOH PRVWO\ EHLQJ GLVSHUVHG
DFURVV WKH PDS 'XULQJ D OLYH PDWFK FRPPHQWDWRUV RIWHQ
UHVRUW WR D VHW RI EDVLF VWDWLVWLFV EXLOW LQWR WKH JDPH WKDW
FDSWXUHVHDFKSOD\HU¶VSHUIRUPDQFHDFFRUGLQJWRDVHWRI.H\
3HUIRUPDQFH,QGLFDWRUV.3,V2QHRI WKHPRVWLPSRUWDQW
.3,VIRU LQVWDQFHLVDSOD\HU¶V1HW:RUWK  WKHWRWDOJROG
YDOXH WKHKHURKDV DFTXLUHG6HHLQJDQRUGHUHG OLVWRI 1HW
:RUWK JLYHV VRPH EDVLFXQGHUVWDQGLQJ RQ ZKLFK SOD\HU LV
GRLQJZHOODWWKHFXUUHQWWLPH+RZHYHUDQLVVXHLVWKDW1HW
:RUWK LV RQO\ LQGLFDWLYH RI JRRG SHUIRUPDQFH IRU VRPH
KHURHV 2WKHU KHURHV KDYH GLIIHUHQW REMHFWLYHV VXFK DV
KHOSLQJWKHLUWHDPPDWHVRUVFRXWLQJSRUWLRQVRIWKHWHUUDLQ
WKDW LVFRQWUROOHGE\WKHHQHP\+RZHYHU WKHVHREMHFWLYHV
DUHQRWFDSWXUHGE\RXWRIWKHER[.3,V
$QRWKHULVVXHZLWKWKHJDPH¶VEXLOWLQVWDWLVWLFVLVWKDWWKH\
RQO\UHIOHFWGDWDIURPWKHFXUUHQWJDPH5HODWLYHFRPSDULVRQ
EHWZHHQGLIIHUHQWKHURHVKRZHYHULVRIWHQQRWPHDQLQJIXO
GXH WR YDVW GLIIHUHQFHV LQ SOD\VW\OH 6RPH KHURHV IRU
LQVWDQFHDUHVWURQJHDUO\LQWRWKHJDPHZKLOHRWKHUVVWDUWRII
ZHDN DQG JHW VWURQJHU ODWHU LQ WKH JDPH ,Q RUGHU WR IXOO\
MXGJHKRZZHOOHDFKSOD\HULVSHUIRUPLQJZLWKWKHLUFKRVHQ
KHURRQHKDVWRUHO\RQSUHYLRXVH[SHULHQFHRIREVHUYLQJWKH
VDPHKHUREHLQJSOD\HG1RWHYHU\YLHZHUKRZHYHUKDVWKLV
NQRZOHGJH IRU DOO KHURHV6RPHEURDGFDVWVKDYHXVHG
KLVWRULF FRPSDULVRQ WREHWWHU LOOXVWUDWH OLYHSHUIRUPDQFH WR
DXGLHQFHV)RULQVWDQFH%HQ6WHHQKXLVHQ'RWDDQDO\VWDQG
GHYHORSHURI'DW'RWD>@FURVVUHIHUHQFHVKLVWRULFGDWDEDVHV
ZLWK UHDOWLPH GDWD GXULQJ D JDPH DQG FUHDWHV VPDOO WH[W
VQLSSHWVLOOXVWUDWLQJSOD\HUV¶SHUIRUPDQFHVWKDWDUHVKRZQWR
WKHDXGLHQFHLQIRUPRIDVPDOOSRSXSV7KLVSURFHVVLQYROYHV
D VHW RI H[FOXVLYH H[SHUW WRROV VLJQLILFDQW WHFKQLFDO VNLOO
H[SHUWLVH LQ GDWD VFLHQFH DQG PDQXDO ODERXU DQG WR EH
RSHUDWHGHIIHFWLYHO\$QRWKHUOLPLWDWLRQRIWKHSURFHVVLVWKDW
WKHZD\LQIRUPDWLRQLVSUHVHQWHGWRWKHDXGLHQFHFDQQRWEH
FXVWRPLVHG5HIOHFWLQJRXUGHVLJQUHTXLUHPHQWVZHZDQWHG
WR H[SDQG H[LVWLQJ SUDFWLFHV E\ FUHDWLQJ D SURGXFWLRQ WRRO
WKDWLVHDV\WRRSHUDWHDVVLVWVZLWKLGHQWLI\LQJH[WUDRUGLQDU\
GDWD SRLQWV EDVHG RQ KLVWRULF GDWD SURYLGHV DQ HQWLUHO\
DXWRPDWHG GDWD SLSHOLQH DQG DOORZV IUHH FXVWRPLVDWLRQ RI
DXGLHQFHIDFLQJYLVXDOV
(FKR±&DSWXULQJWKH([WUDRUGLQDU\
7RLPSURYHWKHDXGLHQFH¶VDELOLW\WRWUDFNKHURSHUIRUPDQFH
ZHGHYHORSHGDQHZWRROFDOOHG(FKRVHH)LJXUH(FKRLV
DSURGXFWLRQ WRRO WKDW FDQ PRQLWRUGDWD IURPD OLYHPDWFK
DQGIRUHDFKPLQXWHLQWRWKHJDPHFRPSDUHSHUIRUPDQFHV
RIHDFKSOD\HUWRWKRXVDQGVRIKLVWRULFSHUIRUPDQFHV(FKR
GLVSOD\VRQHFROXPQSHUSOD\HUILYHSHUWHDP:LWKLQHDFK
FROXPQ(FKR VKRZVDOLVWRI.3,VWKDWFDSWXUHYDULRXV
DVSHFWVRIWKHSOD\HU¶VSHUIRUPDQFHVLJQLILFDQWO\H[SDQGLQJ
'RWD¶VRXWRIWKHER[VWDWLVWLFV7KH.3,VZHUHFKRVHQDV
DUHVXOWRIWHFKQLFDODYDLODELOLW\ZKDWZHFRXOGDFFHVVLQWKH
OLYHGDWDVWUHDPDQGRXUH[SHUW¶VDGYLFHIRUFRYHULQJDUDQJH
RI GLIIHUHQW SOD\VW\OHV DQG UROHV (FKR FDOFXODWHV WKH
SHUFHQWLOHVRIWKHOLYHSHUIRUPDQFHV±RUKRZPDQ\SHUFHQW
RIKLVWRULFSHUIRUPDQFHVDUHH[FHHGHGLQWKHOLYHJDPH)RU
HDFK.3,DQGSOD\HU(FKRSURYLGHVWKUHHYDOXHV7KHILUVW
SHUFHQWLOH H[SUHVVHV KRZ WKH SOD\HU¶V SHUIRUPDQFH DW WKH
FXUUHQWPLQXWHUHODWHVWRWKRXVDQGVRISUHYLRXVSHUIRUPDQFHV
RI WKH VDPH KHUR )RU LQVWDQFH WKH PDJQLILHG SRUWLRQ RI
)LJXUHVKRZVWKDWPLQXWHVLQWRWKHOLYHPDWFKWKHSOD\HU
QDPHG ³LQ<RXUGUHD0´ KDV UHDFKHG D 1HW :RUWK WKDW LV
KLJKHUWKDQRIYDOXHVSUHYLRXVO\UHFRUGHGRIDOOSOD\HUV
WKDWFKRVHWKHVDPHKHUR7KHVHFRQGSHUFHQWDJHVKRZV
KRZWKHSOD\HU¶VOLYHSHUIRUPDQFHFRPSDUHVWRWKHSOD\HU¶V
SHUVRQDOPDWFKKLVWRU\7KLVFROXPQLVVXLWDEOHWRGHWHFWLID
SOD\HUKDVDSDUWLFXODUO\JRRGRUEDGJDPHFRPSDUHGWRWKHLU
KLVWRULF SHUIRUPDQFH  7KH WKLUG FROXPQ VKRZV KRZ WKH
FXUUHQWSHUIRUPDQFHLVVLWXDWHGZLWKLQDOOPDWFKHVZLWKLQWKH
UHIHUHQFH GDWD LQFOXGLQJ SHUIRUPDQFHV E\ DQ\ SOD\HU DQG
DQ\ KHUR 7KLV FROXPQ LV SDUWLFXODUO\ VXLWHG WR WUDFN ³DOO

)LJXUH,QJDPHYLHZRI'RWDDVVHHQE\WKHSOD\HUVDQG
WKHDXGLHQFH
WLPH´UHFRUGVRUH[WUDRUGLQDU\SHUIRUPDQFHVDFURVVKHURHV
9DOXHVWKDWH[FHHGDQ\YDOXHLQWKHVFRSHDUHPDUNHGZLWK
³5(&´   UHFRUG 1HJDWLYH UHFRUGV ZRUVW YDOXHV HYHU
REVHUYHGLQHDFKUHVSHFWLYHVFRSHDUHPDUNHGDV³/2:´
9DOXHV WKDW H[FHHG FHUWDLQ WKUHVKROGV DUH FRORXU FRGHG
\HOORZ   UHFRUG SXUSOH   WRS  EOXH   WRS  UHG  
QHJDWLYHUHFRUG7KHFRORXUFRGLQJDVVLVWVWKHRSHUDWRUZLWK
LGHQWLI\LQJ LQWHUHVWLQJ FRQVWHOODWLRQV )RU LQVWDQFH LQ WKH
URZ 1HWZRUWK KLJKOLJKWHG E\ WKH PDJQLILHG SRUWLRQ RI
)LJXUH  RQH FDQ GHGXFH WKDW IRU WKH KHUR WKH SOD\HU OLHV
ZLWKLQ WKH WRS  RI KLVWRULF SHUIRUPDQFHV EXW GRHV
UHODWLYHO\SRRUO\ERWWRPFRPSDUHGWR WKHLUSHUVRQDO
PDWFKKLVWRU\7KLV LQGLFDWHV WKDW WKLVSOD\HUXVXDOO\SLFNV
KHURHV WKDW DUH FDSDEOH RI REWDLQLQJ JROG IDVWHU 7KH WKLUG
FROXPQWHOOVXVWKDWLQWKHJOREDOUHIHUHQFHIUDPHWDNLQJLQWR
DFFRXQW DOO KHURHV DQG SOD\HUV WKH SOD\HU SHUIRUPV RQO\
DERYHDYHUDJH
&OLFNLQJ DQ\ SHUFHQWLOHRSHQV DPRUHGHWDLOHG LQIRUPDWLRQ
GLDORJ JLYLQJ WKH RSHUDWRU DGGLWLRQDO LQIRUPDWLRQ IRU WKH
VSHFLILF SHUIRUPDQFH LQFOXGLQJ D KLVWRJUDP FXUUHQW
PLQLPXPDQGPD[LPXPUHFRUGVDQGDSUHYLHZRIWKHW\SH
RIFRUHPHVVDJLQJWKDWZRXOGEHVKRZQWRWKHDXGLHQFHVHH
)LJXUHOHIW3UHVVLQJWKHEXWWRQLQWKHWRSULJKWFRUQHURI
WKHSUHYLHZZLOODXWRPDWLFDOO\JHQHUDWHDQDXGLHQFHIDFLQJ
JUDSKLFZKLFKFDQWKHQEHVXSHULPSRVHGRYHUWKHLQJDPH
IRRWDJHVHH)LJXUHULJKW
7KHPDLQJRDORI WKHGHVLJQRIWKHJUDSKLFVZDVWRUHGXFH
FRPSOH[LW\ DQG WR SURYLGH D VLQJOH FOHDU PHVVDJH WR WKH
DXGLHQFH$VVWRULHVUHYROYHDURXQGSOD\HUVDQDWXUDOSDUWRI
WKHYLVXDOGHVLJQZRXOGEHDSRUWUDLWDQGWKHSOD\HU¶VJDPHU
WDJWKHLQJDPHQLFNQDPH7KHPRUHGLIILFXOWWDVNZDVWR
ZUDSWKHFRUHPHVVDJHLQWRDFOHDUSUHVHQWDWLRQ$VLWLVZHOO
HVWDEOLVKHGVSHFLDOFDUHQHHGVWREHWDNHQZKHQFRQYH\LQJ
VWDWLVWLFVWRWKHSXEOLFDVVWDWLVWLFVOLWHUDF\PD\ZLGHO\GLIIHU
DQGHYHQEDVLFVWDWLVWLFDOFRQFHSWVVXFKDVSHUFHQWLOHVPD\
QRWEHZHOOXQGHUVWRRG>@&RQVHTXHQWO\ZHSUHVHQWHGWKH
SHUFHQWLOHZLWKDTXDOLWDWLYHFXH³7RS;´RU³%RWWRP;´
LQFOXGLQJ DQ DGMXVWHG SHUFHQWDJH WKDW FUHDWHV D FRUUHFW
UHSUHVHQWDWLRQ RI WKH SHUFHQWLOH )RU LQVWDQFH ,Q )LJXUH 
(FKR ZRXOG KDYH LGHQWLILHG WKH SOD\HU¶V SHUIRUPDQFH DV
EHLQJLQWKHWKSHUFHQWLOHWUDQVODWLQJLQWRWKHSKUDVH³7RS
´ :KLOH ZH GLG QRW H[SHFW PRVW YLHZHUV WR UHDG
LQIRUPDWLRQ EH\RQG WKH FRUH PHVVDJLQJ ZH GLG ZDQW WR
SURYLGHDVHFRQGOHYHORILQIRUPDWLRQWKDWFRPPHQWDWRUVDQG
TXLFNUHDGHUVFRXOGDFFHVVHVVHQWLDOO\GHVFULELQJWKHVFRSH
RI WKHSHUIRUPDQFH7KH SHUFHQWLOHVGHSHQGRQ WKH FXUUHQW
PLQXWH LQ WKH JDPH DV ZHOO LI RQH FRPSDUHV FXUUHQW
SHUIRUPDQFH WR DOO JDPHV RI D FHUWDLQ KHUR WKH SOD\HU¶V
PDWFKKLVWRU\RUDOOJDPHVLQWKHGDWDEDVH7RYLVXDOO\EUHDN
XSWKLVLQIRUPDWLRQZHDGGHGWZRVHWVRILQIRUPDWLRQWRWKH
JUDSKLFV$ERYHWKHFRUHPHVVDJHZHGLVSOD\HGWKHFXUUHQW
YDOXHRIWKH.3,HJ³;JROG´DQGWKHWLPHWKHJUDSKLFV
UHIHUUHGWR³#PLQXWH;´%HORZWKHJUDSKLFVZHDGGHG
VPDOO SULQW WKDW GHVFULEHG WKH VFRSH KHUR SOD\HU RU DOO
JDPHVDVZHOODVWKHUDQJHRIJDPHVWKDWDUHFRQVLGHUHGLQ
RXUGDWDEDVH$VSDUWRIRXUHYDOXDWLRQZHZLOODVVHVVKRZ
WKRVHGLIIHUHQWFRPSRQHQWVZHUHSHUFHLYHG
,PSOHPHQWDWLRQ
(FKR ZDV LPSOHPHQWHG LQ & DQG :3) XWLOLVLQJ D ORFDO
64/LWHGDWDEDVH>@IRUVWRULQJWKHKLVWRULFPDWFKGDWD7KH
KLVWRULFPDWFKGDWDZDVFRPSLOHGWRLQFOXGHDOOSURIHVVLRQDO
JDPHV IRU WKH FXUUHQW VHDVRQ LQFOXGLQJ D WRWDO RI 
SHUIRUPDQFHPHWULFVDFURVVPDWFKHVHDFKFRQWDLQLQJ
 SOD\HU SHUIRUPDQFHV 5DZ PDWFK GDWD ZDV REWDLQHG
XVLQJ WKH RIILFLDO 'RWD  PDWFK KLVWRU\ $3, >@ LQ
FRQMXQFWLRQ ZLWK $3,V IURP 'DWGRWD¶V PDWFK $3, >@ WR
REWDLQDXUOIRUWKHUDZUHSOD\ILOHVWRULQJWKHIXOOUHFRUGLQJ
RIWKHPDWFK:HWKHQGRZQORDGHGDOOUDZUHSOD\ILOHV
DQG SURFHVVHG WKHP XVLQJ D FXVWRPLVHG YHUVLRQ RI &ODULW\
>@ DQ RSHQVRXUFH PDWFK SDUVHU IRU 'RWD  7KH SDUVHU
DOORZV WR WUDYHUVH PDWFKGDWD LQ D FKURQRORJLFDOZD\ DQG
H[WUDFWWLPHVHULHVRIDOO.3,VSHUSOD\HU
(9$/8$7,21
(FKRZDVGHSOR\HGDW(6/2QH+DPEXUJRQHRIWKH
ODUJHVW'RWDWRXUQDPHQWVRIWKH\HDUZKLFKIHDWXUHGDP
SUL]HSRRO DQG DWWUDFWHGRYHUPLOOLRQRQOLQH YLHZHUV DV
ZHOO DV  IDQV RQVLWH >@ :LWK D VFKHGXOH VWUHWFKLQJ
DFURVVIRXUGD\VWKHHYHQWSURYLGHGDQLGHDOHQYLURQPHQWWR
FROOHFWULFKREVHUYDWLRQDOGDWDDERXWKRZ(FKRLPSDFWHGWKH
YLHZHUV¶ H[SHULHQFH DQG WR JDWKHU H[SOLFLW DXGLHQFH
IHHGEDFNRQ(FKRDVZHOODVWKHJHQHUDOLPSRUWDQFHRIGDWD
GULYHQFRQWHQWLQ'RWD

)LJXUH%DVLFYLHZRI(FKRVKRZLQJHDFK3OD\HU¶VOLYH
SHUIRUPDQFHVDVSHUFHQWLOHVRIKLVWRULFGDWD

)LJXUH'HWDLOHGYLHZRIDSDUWLFXODU.3,,I³6KRZWR
DXGLHQFH´EXWWRQLVSUHVVHG(FKRWULJJHUVWKHJUDSKLFVV\VWHP
WRVKRZDJUDSKLFDORYHUOD\WRWKHDXGLHQFH
,QWHJUDWLRQZLWK3URGXFWLRQ:RUNIORZ
(VSRUWV FRYHUDJH LV VWUXFWXUHG YHU\ PXFK OLNH WUDGLWLRQDO
VSRUWV FRYHUDJH $ SUHJDPH SDQHO LQWURGXFHV WKH PDWFK
JLYLQJ EDFNJURXQG RQ WHDPV DQG SOD\HUV IROORZHG E\ WKH
SOD\HUVHQWHULQJWKHDUHQDDQGWDNLQJWKHLUJDPLQJVWDWLRQRQ
VWDJH 7KLV VHTXHQFH LV SURGXFHG LQ OLQH ZLWK WUDGLWLRQDO
EURDGFDVW 7KH DFWXDO LQJDPH FRYHUDJH LV SURGXFHG E\ D
VHSDUDWH WHDP PRVW QRWDEO\ WKH DXGLHQFHIDFLQJ WDOHQWV ±
XVXDOO\WZRFRPPHQWDWRUV%HKLQG WKHVFHQHV WKHSULPDU\
UROHV IRU WKH SURGXFWLRQ RI LQJDPH FRYHUDJH GXULQJ DQ
HVSRUWV WRXUQDPHQW DUH WKH VWDWVPDQ WKH VSRWWHU DQG WKH
JUDSKLFV RSHUDWRU 7KH VWDWVPDQ LV UHVSRQVLEOH IRU
WHFKQLFDOO\ VHWWLQJ XS PDWFKHV DQG PRQLWRULQJ VWDWLVWLFV
GXULQJWKHPDWFK7KHVSRWWHULVWKHYLUWXDOFDPHUDRSHUDWRU
7KHVWDWVPDQDQGVSRWWHUZRUNRQLQGHSHQGHQW3&VZKLFK
ERWKUXQ'RWD¶VREVHUYHUPRGHDOORZLQJWKHPWRZDWFKWKH
SOD\HUV LQ UHDOWLPH FRQWURO FDPHUD DQJOHV DQG QDYLJDWH
DFURVV WKH YLUWXDO HQYLURQPHQW DQG DFFHVV WR WKH EXLOWLQ
VWDWLVWLFV WRROV 7KH VSRWWHU¶V LQJDPH YLHZ LV WKH PDLQ
IRRWDJHJRLQJLQWRWKHYLVLRQPL[HU$QDORJRXVWRWUDGLWLRQDO
VSRUWV EURDGFDVW WKH JUDSKLFV RSHUDWRU LV UHVSRQVLEOH IRU
HQULFKLQJWKHUDZLQJDPHIRRWDJHZLWKYLVXDORYHUOD\VVXFK
DV VSRQVRUVKLS LQIRUPDWLRQ LQVWDQW UHSOD\V RU SLFWXUHLQ
SLFWXUHVHJPHQWV7KHPHQWLRQHGREVHUYHUPRGHLQ'RWD
DOVRSURYLGHVDUHDOWLPHGDWD$3,ZKLFKLVWKHHQWU\SRLQW
IRU(FKRZKLFKZDVLQVWDOOHGRQWKHVWDWVPDQ¶V3&(FKR¶V
GDVKERDUGZDVGLVSOD\HGRQDVHFRQGDU\PRQLWRU(FKRZDV
LQWHJUDWHGZLWKWKHJUDSKLFVVRIWZDUHXVHGE\WKHSURGXFWLRQ
>@ VHH )LJXUH  HQDEOLQJ WKH VWDWVPDQ WR E\SDVV WKH
JUDSKLFVRSHUDWRUDQGGLUHFWO\SXVKJUDSKLFVWRWKHDXGLHQFH
7KHSUHSDUDWLRQRIWKHJUDSKLFVLQWHJUDWLRQLQFOXGLQJYLVXDO
DQGDQLPDWLRQGHVLJQZDVFDUULHGRXWE\(6/WRUHIOHFWWKHLU
YLVXDOGHVLJQODQJXDJHXVHGWKURXJKRXWWKHWRXUQDPHQW7KH
VWDWVPDQKDGIXOOHGLWRULDOFRQWURORYHUWLPLQJDQGVHOHFWLRQ
RIZKDWSHUIRUPDQFHVIURP(FKR¶VGDWDGDVKERDUGKHZDQWHG
WRVKRZWRWKHDXGLHQFH$VDJHQHUDOSUDFWLFHJUDSKLFVZHUH
VKRZQ GXULQJ TXLHW PRPHQWV RI WKH PDWFK WR QRW GLVWUDFW
YLHZHUVIURPLPSRUWDQWHYHQWV$V(FKR¶VJUDSKLFVDOZD\V
UHODWHG WR DQ LQGLYLGXDO SOD\HU WKH VWDWVPDQ IUHTXHQWO\
FRRUGLQDWHG ZLWK WKH VSRWWHU VR WKDW WKH LQJDPH YLHZ
IRFXVHGRQWKHSOD\HUZKRWKHJUDSKLFVUHODWHGWR
'DWD&ROOHFWLRQ
7KHIRXUGD\WRXUQDPHQWSURYLGHGYDULRXVRSSRUWXQLWLHVIRU
FROOHFWLQJ REVHUYDWLRQDO GDWD DQG JDWKHULQJ DXGLHQFH
IHHGEDFN7KHXQHGLWHGOLYHIRRWDJHDVVHHQE\WKHDXGLHQFH
ZDV PDGH IUHHO\ DYDLODEOH RQ <RXWXEH DIWHU HDFK GD\
FDSWXULQJ HYHU\ RFFXUUHQFHRI (FKR¶V JUDSKLFV DQGKRZ LW
DIIHFWHGFRPPHQWDWRUV¶QDUUDWLYH±RXUILUVWGDWDVRXUFH7KH
PDMRULW\ RI YLHZHUV ZDWFKHG WKH HYHQW FRYHUDJH OLYH YLD
7ZLWFK>@ZKLFKSURYLGHG WKHPZLWKDUHDOWLPHFKDW LQ
ZKLFK WKH\FRXOGFRPPXQLFDWHZLWK HDFKRWKHUGXULQJ WKH
EURDGFDVW:HUHFRUGHGDOOWKHVHWLPHVWDPSHGPHVVDJHVIRU
DQDO\VLV%HWZHHQPDWFKHVZHUHFUXLWHGRQVLWHYLHZHUVIRU
LQSHUVRQ LQWHUYLHZV 2Q WKH IRXUWK HYHQW GD\ ZH DOVR
FRQGXFWHG DQ RQOLQH VXUYH\ DQG UHFUXLWHG SDUWLFLSDQWV YLD
VRFLDO PHGLD ,Q WRWDO ZH FROOHFWHG  KRXUV RI EURDGFDVW
IRRWDJHFKDWSRVWVIURPWZLWFKRQOLQHDXGLHQFH
VXUYH\UHVSRQVHVDQGLQGHSWKLQWHUYLHZVZLWKYLVLWRUVRI
WKH HYHQW :H DOVR FROOHFWHG XVHU DFWLYLW\ ORJV RI (FKR
UHFRUGLQJ ZKLFK JUDSKLFV WKH RSHUDWRU VKRZHG WR YLHZHUV
ZKHQWKH\ZHUHVKRZQDQGIRUKRZORQJ7KLVDOORZHGXVWR
DFFXUDWHO\WLPHDOLJQWKHGLVSOD\RI(FKRJHQHUDWHGJUDSKLFV
ZLWKERWKWKH DXGLHQFHFKDW ORJDQG WKHDFWXDO WRXUQDPHQW
IRRWDJH
6XPPDU\RI8VH
$FURVV  PDWFKHV SOD\HG DW (6/ 2QH +DPEXUJ (FKR
JHQHUDWHGDXGLHQFHIDFLQJJUDSKLFVDYHUDJHPDWFK
,Q WKH PDMRULW\ RI PDWFKHV  (FKR SURGXFHG  RU WZR
JUDSKLFV,QWZRPDWFKHV(FKRGLGQRWSURGXFHDQ\JUDSKLFV
GXHWRDODFNRIH[WUDRUGLQDU\VWDWV,QWKUHHPDWFKHVWKUHH
JUDSKLFVZHUHVKRZQZKLOHLQRQHJDPHIRXUJUDSKLFVDLUHG
7KHDYHUDJHDLUWLPHSHUJUDSKLFZDVVHFRQGVWRWDOOLQJLQ
PLQXWHVRIDLUWLPHUHFHLYHGGXULQJRYHUWKHFRXUVHRIWKH
ZKROHWRXUQDPHQW2IDOOJUDSKLFVVKRZQJUDSKLFV
LOOXVWUDWHGSRVLWLYHSHUIRUPDQFHVVXFKDSOD\HUSHUIRUPLQJ
LQ WKH WRSRUEUHDNLQJDWRSUHFRUGJUDSKLFV 
KLJKOLJKWHGQHJDWLYHSHUIRUPDQFHVVXFKDVSRRUUHFRUGV
)LJXUH  VKRZV WKH IUHTXHQF\RIJUDSKLFVE\ VSHFLILF.H\
3HUIRUPDQFH ,QGLFDWRUV .3,V 7KLV GLVWULEXWLRQ \LHOGV
YDULRXVLQVLJKWV7KHPRVWIUHTXHQWO\XVHG.3,±1HW:RUWK
±LVZLGHO\DFNQRZOHGJHGWREHWKHPRVWLPSRUWDQWVWDWLVWLF
XVHG E\ H[SHUWV WR JDXJH KHUR SHUIRUPDQFH VR LW LV
XQVXUSULVLQJ WKDW LW EHFDPH D SRSXODU FKRLFH IRU WKH GDWD
RSHUDWRU 7KH VHFRQG PRVW IUHTXHQWO\ XVHG .3, ±GDPDJH
GRQHWRHQHP\KHURHV±LVQRWXVXDOO\H[SRVHGWKURXJKWKH
JDPH FOLHQW 7KLV SURYLGHV JRRG LQGLFDWLRQ WKDW (FKR ZDV
HIIHFWLYH LQ H[SDQGLQJ WKH EXLOWLQ VWDWLVWLFV DQG WKDW WKLV
LQIRUPDWLRQ ZDV GHHPHG UHOHYDQW WR WKH DXGLHQFH E\ DQ
H[SHULHQFHGVWDWVPDQ7KHUHZDVDOVRDJRRGEUHDGWKRI.3,V
XVHGDWWKHWDLOHQGRIWKHGLVWULEXWLRQ±ZKLOHWKHWZRPRVW
IUHTXHQWO\XVHG.3,VPDNHXSIRUH[DFWO\RIWKHDOHUWV
WKHRWKHUDUHGLVWULEXWHGDFURVVGLIIHUHQW.3,V7KLV
VKRZV WKDW (FKR¶V YRFDEXODU\ RI .3,V JHQHUDWH QDUUDWLYHV
WKDWEURXJKWDPRUHYDULHGDVSHFWVRISHUIRUPDQFHWRWKHIRUH
)LJXUH)UHTXHQF\RIJUDSKLFVE\.3,)LJXUH6FKHPDWLFRI(FKR¶VLQWHJUDWLRQ(FKRDFFHVVHV
UHDOWLPHGDWDWKURXJKWKH6WDWVPDQ¶V3&VHQGVVHOHFWHG
GDWDSRLQWVWR;SUHVVLRQYLD-621KWWSUHTXHVW;SUHVVLRQ
JHQHUDWHVDJUDSKLFDQGRYHUOD\VWKHILQDOIHHG
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,PSDFWRI(FKRRQ&RPPHQWDU\
%DVHGRQUHYLHZRIYLGHRIRRWDJHVKRZLQJWKHRFFXUUHQFHRI
DOO  JUDSKLFV JHQHUDWHG E\ (FKR ZH HYDOXDWHG WKH
TXDOLWDWLYH HIIHFW WKH JUDSKLFV KDG RQ WKH FRPPHQWDWRUV¶
QDUUDWLYH 2YHUDOO RXW RI WKH  WRWDO JUDSKLFV  RI WKH
JUDSKLFV HOLFLWHG FRPPHQWDWRUV WR PDNH GLUHFW YHUEDO
UHIHUHQFH WR WKH FRQWHQWV RI WKH JUDSKLF ,Q VL[ FDVHV WKH
JUDSKLFVZHUHDLUHGLQGLUHFWUHVSRQVHWRWKHFRPPHQWDWRUV¶
QDUUDWLYH,QIRXULQVWDQFHVERWKHIIHFWVLQWHUOHDYHGFUHDWLQJ
DGLDORJEHWZHHQFRPPHQWDWRUVDQGVWDWVPDQ)ROORZLQJDQ
HWKQRJUDSKLF DSSURDFK RI GDWD DQDO\VLV > @ WKH
IROORZLQJSDUDJUDSKVDLPWRKLJKOLJKWWKHTXDOLW\RIGLIIHUHQW
HIIHFWV REVHUYHG :H GR QRW FODLP UHSUHVHQWDWLYHQHVV RU
JHQHUDO YDOLGLW\ RI RXU ILQGLQJV 5DWKHU ZH ZDQWHG WR
LGHQWLI\DQGFKDUDFWHULVHDQLQLWLDOVHWRIFDWHJRULHVRILPSDFW
WKDWFDQLQIRUPIXWXUHWKHRU\DQGH[SHULPHQWDOVWXG\LQWKH
DUHDRIGDWDGULYHQFRQWHQWSURGXFWLRQ
6KDSLQJ 1DUUDWLYH (OLFLWLQJ 6XUSULVH  ,Q YDULRXV
LQVWDQFHVWKHJUDSKLFVKLJKOLJKWHGDQDVSHFWRIDSOD\HUWKH
FRPPHQWDWRUVKDGQRWEHHQDZDUHRIRUDSSDUHQWO\KDGQRW
FRQVLGHUHG:KHQDJUDSKLFDERXWD1HW:RUWK5HFRUGZDV
GLVSOD\HG SODFLQJ WKH SOD\HU DW WKH WRS  WKH
FRPPHQWDWRUVQRWHG
&RPPHQWDWRU³/RRNDWWKDW«ORRNDWWKDW´
&RPPHQWDWRU³<HDKKH¶VUHDOO\IDW>KLJKQHWZRUWK@´
7KHILUVWVWDWHPHQWFDSWXUHVDGHJUHHRIVXUSULVHLQGLFDWLQJ
WKDW WKH FRPPHQWDWRUV KDG QRW EHHQ DZDUH RI WKLV
H[WUDRUGLQDU\ SHUIRUPDQFH 7KH JUDSKLFV WULJJHUHG DQ
HODERUDWHVXEVHTXHQWGLVFXVVLRQDERXWWKHSOD\HU¶VVWUDWHJ\
DQG SHUIRUPDQFH ,Q DQRWKHU LQVWDQFH (FKR JHQHUDWHG D
JUDSKLFKLJKOLJKWLQJWKDWDSOD\HUZDVSHUIRUPLQJLQWKH7RS
RI$VVLVWV$VVLVWVDUHWKHQXPEHURIHQHPLHVNLOOHG LQ
SUHVHQFH RI WKLV SOD\HU 7KLV JUDSKLF LQGLFDWHG WKDW WKH
SOD\HU¶V LQYROYHPHQW LQ WHDPILJKWV ZDV YHU\ KLJK 7KLV
WULJJHUHGWKHIROORZLQJFRQVLGHUDWLRQE\WKHFRPPHQWDWRU
&RPPHQWDWRU  ³+HUH ZH FDQ VHH KLV HDUO\ OHYHOV PD\
KDYHEHHQDOLWWOHVORZLQWHUPVRIH[SHULHQFHEXWMXVWKLV
LQYROYHPHQWKLVPRYHPHQWV«DOZD\VZKHUHWKHDFWLRQLV´
$JDLQ WKH VWDWHPHQW SURYLGHV HYLGHQFH RI D GHJUHH RI
VXUSULVHPRYLQJIRFXVIURPD.3,LQZKLFKWKHSOD\HUZDV
XQGHUSHUIRUPLQJWRD.3,WKDWEURXJKWRXWDGLIIHUHQWDVSHFW
RIWKHSOD\HU¶VFRQWULEXWLRQWKDWKDGWKXVIDUJRQHXQQRWLFHG
2YHUDOO ZH REVHUYHG  LQVWDQFHV LQ ZKLFK WKH UHDFWLRQRI
FRPPHQWDWRUV LQGLFDWHG D FHUWDLQ HOHPHQW RI VXUSULVH ,Q
VRPH LQVWDQFHV (FKR¶V JUDSKLFV VKDSHG WKH FRPPHQWDWRUV
QDUUDWLYHPLQXWHVDIWHUWKH\DSSHDUHG
'RLQJ 3RRUO\ KLJKOLJKW EDG SHUIRUPDQFHV (OHYHQ
JUDSKLFVSRLQWHGRXWSRRUSHUIRUPDQFHVVRPHWLPHVHOLFLWLQJ
VWURQJUHDFWLRQVE\WKHFRPPHQWDWRUV2QHJUDSKLFSRLQWHG
RXW WKH YHU\ SRRU OHYHO RI D SOD\HU QDPHG ³6ROR´ OHYHOV
LQGLFDWHSURJUHVVRIDSOD\HUHOLFLWLQJDQHPRWLRQDOUHVSRQVH
E\WKHFRPPHQWDWRU
³,PHDQ6ROR> SOD\HU¶VQDPH@EOHVVKLP«´
>FRQWLQXHG@« KH¶V KDG D ORW RI GHDWKV«´ DQG LW¶V WKH
OHYHOV DV \RX SRLQWHG RXW HDUOLHU UHDOO\ KROGLQJ KLP
EDFN/HYHOPLQXWHVLQ´
7KHLQLWLDOFRPPHQWZDVIROORZHGE\DQHODERUDWHGLVFXVVLRQ
EHWZHHQ FRPPHQWDWRUV DERXW WKH UHDVRQV IRU WKLV SRRU
SHUIRUPDQFHEULQJLQJRXWYDULRXVLQVLJKWVWRWKHDXGLHQFH
6WDWV DOVR EURXJKW RXW FRPLF PRPHQWV  PLQXWHV LQWR D
PDWFKDFHUWDLQSOD\HUKDGRQO\NLOOHGDVLQJOHFUHHSWKLVLV
URXJKO\ HTXLYDOHQW WR D WHQQLV SOD\HU QRW KDYLQJ VFRUHG D
VLQJOHSRLQW LQDZKROHVHW7KHJUDSKLFVPDUNHGD³SRRU
UHFRUG´LQYRNHGDPXVHPHQWDPRQJWKHFRPPHQWDWRUV
&RPPHQWDWRU³/RRNDWWKLVVWDWPDQ´>%RWKFKXFNOLQJ@
&RPPHQWDWRU³3RRUUHFRUGRQHODVWKLW±EOHVVKLP´
'DWD'LDORJV ,Q IRXU FDVHV ZH REVHUYHG FOHDU GLDORJV
EHWZHHQ FRPPHQWDWRUV DQG VWDWVPDQ ,Q RQH LQVWDQFH WKH
FRPPHQWDWRUV DUH WDONLQJ DERXW KRZ ZHOO WKH KHUR QDPHG
³5XELFN´LVGRLQJ
&RPPHQWDWRU³/RRNDWWKHPRQH\RQ5XELFN´
&RPPHQWDWRU  ³7KLV LV JRWWD EH RQH RI WKH ULFKHVW
5XELFNV,¶YHVHHQLQDORQJWLPH´
:KLOHFRPPHQWDWRUILQLVKHVWKHVHQWHQFHDQ(FKRJUDSKLF
SRSV XS VKRZLQJ WKDW 5XELFN LV EUHDNLQJ WKH 1HW :RUWK
UHFRUG   KRZ ³ULFK´ D KHUR LV SURPSWLQJ DQ LPPHGLDWH
UHDFWLRQE\WKHRWKHUFRPPHQWDWRU
&RPPHQWDWRU³7RSUHFRUGIRUQHWZRUWK±WKRXVDQG
RQKLPDWWKHPLQXWHPDUN>«@´
,Q DQRWKHU PDWFK WKH JUDSKLFV VORWV LQ SHUIHFWO\ ZLWK WKH
FRPPHQWDWRUV QDUUDWLYH DERXW D KHUR QDPHG ³&KHQ´
SHUIRUPLQJYHU\ZHOOLQWHUPVRIKLV1HW:RUWK
&RPPHQWDWRU³7KLV&KHQLVJHWWLQJYHU\ULFK«´
>*UDSKLFSRSSLQJXSVKRZLQJ WKDW WKHKHUR³&KHQ´ LV
ZLWKLQWKHWRSRI1HW:RUWK@´«VWDWLVWLFDOO\ULFK´
2YHUDOO WKH JUDSKLFV JHQHUDWHG E\ (FKR VWLPXODWHG YLYLG
GLVFXVVLRQV EHWZHHQ WKH FRPPHQWDWRUV SURGXFLQJ
LQIRUPDWLYH DQG HQWHUWDLQLQJ EDFNJURXQG IDFWV WR WKH
DXGLHQFH'DWDGLDORJXHVZHUHREVHUYHGLQZKLFKVWDWVPDQ
DQGFRPPHQWDWRUVHQJDJHGLQWHUDFWLYHO\WRVKDSHDFRKHUHQW
QDUUDWLYH 7KHUH ZDV FOHDU HYLGHQFH WKDW (FKR EURXJKW
DVSHFWV WR WKH IRUH WKDW VXUSULVHG FRPPHQWDWRUV DQG
GLYHUVLILHGWKHXVXDOQDUUDWLYHWRROER[RIVWDWLVWLFV
,PSDFWRI(FKRRQ7ZLWFK&KDW
7RDQDO\VHWKHLPSDFWRI(FKR¶VJUDSKLFVRQWKHDXGLHQFHV¶
HQJDJHPHQW RQ 7ZLWFK FKDW ZH DSSOLHG D FRPELQDWLRQ RI
TXDQWLWDWLYHDQGTXDOLWDWLYHPHDVXUHVRQWKHWZLWFKFKDWGDWD
)UHTXHQF\ RI 3RVWLQJ KDV EHHQ SURSRVHG DV D TXDQWLWDWLYH
SUR[\ PHDVXUH IRU HQJDJHPHQW >@ )RU HDFK JUDSKLFV
VKRZQRQWKHVWUHDPZHFDOFXODWHGIUHTXHQF\RISRVWLQJ
VHFRQGVEHIRUHDQGDIWHUWKHJUDSKLFVDSSHDUHG$UHSHDWHG
PHDVXUHIDFWRULDOGHVLJQ$129$ZLWKWZRIDFWRUV7LPLQJ
EHIRUH  DIWHUDQG*UDSKLFV7\SH SRVLWLYHSHUIRUPDQFH 
QHJDWLYH VKRZHG D VLJQLILFDQW HIIHFW IRU 7LPLQJ
)  S  2Q DYHUDJH IUHTXHQF\ RI SRVWLQJ
URVH IURP D EDVHOLQH RI  FRQWULEXWLRQV MXVW EHIRUH WKH
DSSHDUDQFH RI WKH JUDSKLF WR  DIWHU WKH JUDSKLF DLUHG
7KHUHZDV DOVR D VLJQLILFDQW LQWHUDFWLRQ EHWZHHQ*UDSKLFV
7\SH DQG 7LPLQJ )  S  VKRZLQJ WKDW WKH
LQFUHDVHLQFKDWDFWLYLW\ZDVVLJQLILFDQWO\PRUHSURQRXQFHG
IRUQHJDWLYHSHUIRUPDQFHVLQFUHDVHLQIUHTXHQF\RI
SRVWLQJFRPSDUHGWRSRVLWLYHRQHVLQFUHDVH
7RJHWDTXDOLWDWLYHXQGHUVWDQGLQJRIKRZ(FKR¶VJUDSKLFV
DIIHFWHGFKDWHQJDJHPHQWZHFRQGXFWHGDQDQDO\VLVRIDOO
VHFRQG FKDW H[FHUSWV FRPSULVHG RI  FKDW SRVWV 7KH
IROORZLQJSDUDJUDSKVGHVFULEHRXUILQGLQJV
5HSHWLWLRQ 5HSHWLWLRQ $ VXEVWDQWLDO SRUWLRQV RI FKDW
HQWULHV UHSOLFDWH HLWKHU WKH YDOXH RI WKH .3, HJ ³ QHW
ZRUWK´RU WKHSHUFHQWDJH HJ WRS$PRQJ WKH
DQDO\VHGFKDWSRVWVDWRWDORIaFRQWDLQHGRQHRU
PRUHUHSHWLWLRQRIWKHJUDSKLFVFRQWHQWUHSHWLWLRQVIRU
FRQWHQWRI³WRSSHUIRUPDQFHV´UHSHWLWLRQVIRUFRQWHQWRI
³ERWWRP SHUIRUPDQFHV´ 7KLV PHDQV WKDW D VXEVWDQWLDO
SHUFHQWDJHRIRYHUDOOFKDWFRQWULEXWLRQIRFXVHGRQUHVKDULQJ
WKHPHVVDJLQJRIWKHJUDSKLFVRQFKDW
5LFKHPRWLRQV7RFKDUDFWHULVHWKHPDNHXSRIWKHRWKHU
RI FKDW PHVVDJHV DV ZHOO DV WR FKDUDFWHUL]H WKH
FRQYHUVDWLRQDOFRQWH[WLQZKLFKWKHJUDSKLFVFRQWHQWVZHUH
VKDUHGZHFRQGXFWHGDZRUGIUHTXHQF\DQDO\VLV2IWKHWRS
PRVWIUHTXHQWO\XVHGZRUGVDFFXPXODWLYHO\PDNLQJXS
DOPRVW KDOI RI DOO ZRUG RFFXUUHQFHV  ZRUGV ZHUH
DEEUHYLDWLRQV VXFK DV ³/2/´  ODXJKLQJ RXW ORXG RU
³&ODS´7KHRWKHUWHQZRUGVZHUHLFRQLFLQQDWXUH&KDWXVHUV
FRPPRQO\ H[SUHVV WKHLU HPRWLRQV H[SOLFLWO\ LQ IRUP RI
PHPHVRUHPRWLFRQVZKLFKZHLQWHUSUHWHGXVLQJDYDULHW\RI
RQOLQHVRXUFHV>@)RULQVWDQFHZKHQW\SHGLQWZLWFK
FKDW WKH ZRUG 3RJ&KDPS LV UHSUHVHQWHG ZLWK WKH LFRQ 
KHDG RI D SHUVRQ ZLWK D ZLGH RSHQ PRXWK ZKLFK LV
FRPPRQO\ XVHG WR H[SUHVV VKRFN DQG GLVEHOLHI >@ 7KH
REVHUYHG PHPHV UHIOHFWHG D UDQJH RI HPRWLRQV LQFOXGLQJ
VXUSULVHWHQVLRQIUXVWUDWLRQXSVHWDQGDPXVHPHQW
(IIHFWLYHQHVVRI9LVXDO'HVLJQ
7KH SUHVHQWHG ILQGLQJV VR IDU VXJJHVW WKDW WKH GHVLJQ RI
(FKR¶V JUDSKLFV ZDV HIIHFWLYH LQ EULQJLQJ RXW WKH FHQWUDO
PHVVDJH WR WKH DXGLHQFH HJ ³7RS ´ $FURVV
FRPPHQWDU\DQG7ZLWFKFKDWWKHUHZDVDOVRHYLGHQFHWKDW
RWKHUGHWDLOVKDGEHHQSLFNHGXS)RULQVWDQFHDIWHUDSOD\HU
EURNHDWRSUHFRUGWKHIROORZLQJGLDORJHQVXHG
&RPPHQWDWRU³+H\ORRNKHUHZHJR7RS1HWZRUWK´
&RPPHQWDWRU³7RSUHFRUG´
&RPPHQWDWRU³$WPLQXWHV´
&RPPHQWDWRU³PLQXWHV´
&RPPHQWDWRU³,PHDQ>PXPEOHV@LW¶VFUD]\:HDUH
SUHPLQXWHVDQGZHDUHVHHLQJKHURHVUHDFKLQJ>«@´
,QWKLVDQGWKUHHRWKHULQVWDQFHVFRPPHQWDWRUVSLFNHGXSRQ
WKHWLPLQJDVSHFWFRQWDLQHGLQVPDOOHUOHWWHUVDERYHWKHPDLQ
PHVVDJHDQGXWLOL]HGWKLVLQIRUPDWLRQIURPWKHJUDSKLFVWR
HPSKDVLVHWKHFRUHPHVVDJH+RZHYHUFRPPHQWDWRUVQHYHU
SLFNHGXSRQWKH³VPDOOSULQW´EHORZWKHPDLQPHVVDJHDQG
WKHUHZDVDOVRQRLQGLFDWLRQWKDWFRPPHQWDWRUVSLFNHGXSWKH
GLIIHUHQFHEHWZHHQ VFRSHV ,Q RQH LQVWDQFH WKLV OHG WR WKH
FRPPHQWDWRUV SRUWUD\LQJ D SHUIRUPDQFH DV JOREDO UHFRUG
HYHQ WKRXJK WKH JUDSKLFV GHSLFWHG RQO\ D SHUVRQDO UHFRUG
UHIHUHQFLQJRQO\DVLQJOHSOD\HU¶VPDWFKKLVWRU\$KDQGIXO
RI 7ZLWFK XVHUV GLG KRZHYHU SLFN XS RQ WKH VPDOO WH[W
H[SUHVVLQJFRQFHUQZLWKWKHSKUDVH³VLQFH-XO\´ZLWK
VRPHXVHUVH[SUHVVLQJFRQIXVLRQRUGLVDJUHHPHQW³6,1&(
-8/<0$1127$//7,0(:7)> RXWUDJH@´³WRS
GDPDJH VLQFH MXO\"´  :KLOH WKHUH ZHUH RQO\ WKUHH WRWDO
LQVWDQFHVDPRQJFKDWSRVWVWKLVHYLGHQFHVXJJHVWVWKDW
DVPDOOQXPEHURIXVHUVGRVFUXWLQLVHHYHQ³WKHVPDOOSULQW´
DQG UDLVH TXHVWLRQV RI WKH YDOLGLW\ RI WKH VWDWV :H RQO\
LQFOXGHPDWFKHVVLQFH-XO\VLQFHWKHQDPDMRUSDWFKXSGDWH
WKDW FKDQJHV WKHJDPH KDG VLJQLILFDQWO\ LPSDFWHG YDULRXV
.3,V PDNLQJ LW TXHVWLRQDEOH WR FRPSDUH GDWD FROOHFWHG
EHIRUH DQG DIWHU WKH SDWFK $Q DOWHUQDWLYH ZRUGLQJ ³VLQFH
SDWFK´PD\KDYHDGGUHVVHGWKRVHFRQFHUQV
$V IRU YLVXDO ODQJXDJH HYLGHQFH VKRZHG WKDW ZH ZHUH
VXFFHVVIXOLQFRQWH[WXDOLVLQJSOD\HUVSHUIRUPDQFHLQUHVSHFW
WRKLVWRULFGDWDDQGFXUUHQWWLPHRIWKHPDWFK+RZHYHUZH
ZHUHQRWVXFFHVVIXOLQEULQJLQJRXWGLIIHUHQFHVEHWZHHQWKH
GLIIHUHQWVFRSHVRUUHIHUHQFHIUDPHVWKDW(FKRSURYLGHV,Q
IXWXUH LWHUDWLRQV WKLV LQIRUPDWLRQ VKRXOG EH PRUH FOHDUO\
YLVLEOHSRVVLEO\HYHQLQWHJUDWHGZLWKWKHFRUHPHVVDJHHJ
³3/$<(5723´YV³+(52723´
2QOLQH6XUYH\
7RHOLFLWH[SOLFLWIHHGEDFNRQKRZWKHJUDSKLFVZHUHUHFHLYHG
ZHXVHGDQRQOLQHTXHVWLRQQDLUH7KHWZRDLPVRIWKHRQOLQH
TXHVWLRQQDLUHZHUHD WR LGHQWLI\JHQHUDOO\ZKDW UROHGDWD
GULYHQ FRQWHQW SOD\V LQ YLHZHU¶V H[SHULHQFH RI 'RWD 
EURDGFDVWVDQGEWRFDSWXUHVSHFLILFDOO\KRZWKH\UDWHGWKH
JUDSKLFV JHQHUDWHG E\ (FKR 3DUWLFLSDQWV ZHUH UHFUXLWHG
WKURXJKDGYHUWLVHPHQWYLD7ZLWWHUZKLFKZDVUHWZHHWHGE\
WKH RIILFLDO (6/ DFFRXQW DQG WKH WRXUQDPHQWV KDVKWDJ
(6/2QH7KHIROORZLQJVHFWLRQVGLVFXVVWKHPDLQILQGLQJV
SHRSOHUHVSRQGHGWRWKHVXUYH\ZLWKSHRSOHIXOILOOLQJ
WKHFULWHULDRIEHLQJRYHUSDUWLFLSDQWVIXOO\FRPSOHWHG
WKHVXUYH\)LJXUHVKRZVDOOTXHVWLRQVDQGWKHUHVXOWV
7KHPDMRULW\RIUHVSRQGHQWVIHOW WKDWVWDWLVWLFVZHUH
µYHU\LPSRUWDQW¶RUµH[WUHPHO\LPSRUWDQW¶WRWKHLUH[SHULHQFH
RI'RWD4:KHQDVNHGDERXWKRZLPSRUWDQWVWDWLVWLFV
DUH ZKHQ ZDWFKLQJ D 'RWD  EURDGFDVW  RI VXEMHFWV
UHVSRQGHG ZLWK µYHU\ LPSRUWDQW¶ RU µH[WUHPHO\ LPSRUWDQW¶
4,QDGGLWLRQDQRWKHURIVXEMHFWVFKRVHµPRGHUDWHO\
LPSRUWDQW¶ 1RWDEO\ QRQH RI WKH VXEMHFWV UHVSRQGHG ZLWK
µQRW DW DOO LPSRUWDQW¶ $IWHU WKH WZR JHQHUDO TXHVWLRQV
VXEMHFWVZHUH VKRZQDVDPSOHJUDSKLFJHQHUDWHGE\(FKR
IROORZHG E\ IRXU TXHVWLRQV VSHFLILFDOO\ UHIHUULQJ WR WKH
VDPSOHJUDSKLF7KHPDMRULW\RIUHVSRQGHQWVOHDQHG
WRZDUGVILQGLQJ(FKR¶VJUDSKLFVHDV\WRXQGHUVWDQGZKHUH
DVOHDQHGWRZDUGVWKHRSSRVLWH4GLGQRWIHHO
VWURQJO\ HLWKHU ZD\  GLG QRW ILQG (FKR¶V JUDSKLFV
GLVWUDFWLQJRSSRVHGE\RISDUWLFLSDQWVZKRGLG
QHXWUDO47KHPDMRULW\RIVXEMHFWVIRXQGWKDWWKH
JUDSKLFV FRQWDLQHG XVHIXO LQIRUPDWLRQ :KHQ DVNHG DERXW
ZKHWKHUVXEMHFWVZDQWHGWRVHHPRUHRIWKLVLQIRUPDWLRQLQ
WKH IXWXUH  VXEMHFWV UHVSRQGHG ZLWK µVWURQJO\¶ DJUHH
DQGµVRPHZKDWDJUHH¶
7KHUHVXOWVFDSWXUHDQLQWHUHVWLQJGHVLJQWUDGHRIIEHWZHHQ
GLVWUDFWLQJ DXGLHQFHV DQG GHOLYHULQJ XVHIXO YDOXHDGG
LQIRUPDWLRQ'DWDIURPWKHRQOLQHVXUYH\SURYLGHGHYLGHQFH
WKDWRYHUDOO(FKRZDVVXFFHVVIXOLQLWVFRUHDLPRIEULQJLQJ
XVHIXO DQG PHDQLQJIXO LQIRUPDWLRQ WR WKH PDMRULW\ RI
UHVSRQGHQWVHYHQWRVRPHRIWKRVHZKRSHUFHLYHG(FKRDV
GLVWUDFWLQJ 7KH UHVSRQVHV DOVR FDSWXUHG KLJK GHPDQG DQG
DSSHWLWHDPRQJYLHZHUVIRUGDWDGULYHQFRQWHQWLQ'RWD
6HPL6WUXFWXUHG,QWHUYLHZV
7R FRPSOHPHQW WKH TXDQWLWDWLYH ILQGLQJV IURP WKH RQOLQH
VXUYH\ ZH FRQGXFWHG  VHPLVWUXFWXUHG LQWHUYLHZV ZLWK
IDQV LQ WKH DUHQD WR VKHG OLJKW RQ WKH SRVVLEOH TXDOLWDWLYH
DVSHFWVRIGDWDDQGVWDWLVWLFVIRUWKHSXUSRVHRIVWRU\WHOOLQJ
,QOLQHZLWKRXUDQDO\VLVRIFRPPHQWDU\RXUIRFXVZDVQRW
RQUHSUHVHQWDWLYHQHVVRUJHQHUDOYDOLGLW\,QVWHDGZHZDQWHG
WRH[WHQGSULRUVWDWLVWLFDO ILQGLQJV LQFRQVXPHUGHPDQGE\
SURYLGLQJDPRUHIDFHWWHGSLFWXUHRISRWHQWLDOPRWLYHVIRUWKH
OLNHRUGLVOLNHRIGDWDGULYHQFRQWHQW,QGLYLGXDOVRUJURXSV
ZHUHUDQGRPO\DSSURDFKHGWRSDUWLFLSDWHLQWKHVWXG\$XGLR
RIDOOLQWHUYLHZVZHUHUHFRUGHG7KHTXHVWLRQVZHUH
4:KDW UROHGRVWDWLVWLFVSOD\ LQ \RXUH[SHULHQFHRI
'RWD"
4:KDWUROHGRVWDWLVWLFVSOD\DVSDUWRIEURDGFDVWV
VXFKDV(6/21("
VKRZLQJVXEMHFWVDVDPSOHJUDSKLFJHQHUDWHGE\(FKR
4'LG\RXQRWLFHWKRVHJUDSKLFVGXULQJWKHHYHQW"
4:KDWGLG\RXWKLQNRIWKHP"
%URDGO\ DQVZHUV WR 4 DQG 4 HFKRHG UHVXOWV IURP WKH
RQOLQHVXUYH\LQWHUYLHZHHVRIWKHPDGHUHIHUHQFHVWR
VWDWLVWLFVKDYLQJDQLPSRUWDQWUROHLQWKHLUH[SHULHQFHRI'RWD
 DV SOD\HUV DQG YLHZHUV $V WKHRULVHG E\ SULRU VWXGLHV RI
FRQVXPHU GHPDQG LQ HVSRUWV >@ RXU GDWD FRQILUPV WKDW
VWDWLVWLFVLQ'RWDKHOSERWKQRYLFHDQGH[SHULHQFHGYLHZHUV
EHWWHU XQGHUVWDQG WKH FXUUHQW VWDWH RI WKH JDPH DQG NHHS
WUDFNRIWKHPDQ\LQWULFDFLHVRISURIHVVLRQDOSOD\³>VWDWLVWLFV
DUH@LPSRUWDQWEHFDXVH\RXFDQ¶WNHHSWUDFNRIHYHU\WKLQJ´
$ORQJ WKHVDPHOLQHVDQRYLFHYLHZHU UHPDUNHG³)RUPH
LW¶VWRWDOO\LQWHUHVWLQJWRJHWDEHWWHURYHUYLHZRIWKHJDPH´
2QHJURXSRISDUWLFLSDQWVH[SUHVVHGWKDWVWDWLVWLFVOHWWKHP
EHWWHU SUHGLFW OLNHO\ RXWFRPHV ³>OLYH VWDWLVWLFV@ KHOS XV WR
JXHVVRQZKDWZLOOKDSSHQLQWKHIXWXUH´7KLVSRLQWVWRWKH
SRWHQWLDO RI VWDWLVWLFV WR IRVWHU WKH DXGLHQFH¶V DQWLFLSDWLRQ
ZKLFKLQWXUQVHWVWKHVWDJHIRUYLHZHUVWREHVXUSULVHGHJ
ZKHQDQDQWLFLSDWHGRXWFRPHGRHVQRWRFFXU
8VLQJ (FKR DV DQ H[HPSODU 4 DQG 4 EURXJKW RXW
DGGLWLRQDOQXDQFHVRIKRZGDWDGULYHQFRQWHQWFDQHQULFKD
OLYH HYHQW &RQFUHWLVLQJ DGYDQWDJHV RI ³NHHSLQJ WUDFN´
LQWHUYLHZHHVH[SUHVVHGWKDW(FKRKHOSHGWKHPJHW³DEHWWHU
ORRN DW WKH SOD\HUV DQG KRZ WKH\ DUH GRLQJ´ $QRWKHU
SDUWLFLSDQW IHOW (FKR¶V JUDSKLFV KHOSHG HQKDQFH KLV
DSSUHFLDWLRQ IRU SURIHVVLRQDO SOD\ ³³, WKLQN LW¶V TXLWH
LPSUHVVLYHWRVHHZKDWOHYHOWKH\DUHUHDFKLQJLQWKHSOD\LQJ
VNLOOV´(QWHUWDLQPHQWZDVDOVREURXJKWRXWDVDTXDOLW\RI
(FKR¶VJUDSKLFV³,W¶VIXQ<HDK,OLNHLW´3DUWLFXODUO\WKH
QHJDWLYH SHUIRUPDQFHV SURYRNHG VRPH H[SOLFLW PHQWLRQ
³3DUWLFXODUO\ZKHQZDWFKLQJ WKH(6/2QH\RXFDQUHDOO\
VHHZKHQSHRSOHUHDOO\IDLODWWKHJDPH>«@LW¶VIXQQ\´
',6&866,21	&21&/86,21
(FKR SURYLGHV VXEVWDQWLDO HYLGHQFH IRU WKH LPSRUWDQFH RI
GDWDGULYHQ FRQWHQW SURGXFWLRQ LQ HVSRUWV 2XU DXGLHQFH
VXUYH\ VKRZV WKDW GDWD DQG VWDWLVWLFV DUH FHQWUDO WR WKH
YLHZLQJH[SHULHQFHDQGDXGLHQFHVKDYHDFOHDUDSSHWLWHIRU
PRUH GDWDGULYHQ FRQWHQW VXFK DV LV SUHVHQWHG E\ (FKR
7KURXJKFRGHVLJQLQJ(FKRZLWKOHDGLQJ LQGXVWU\SDUWQHUV
DQGFRQGXFWLQJDODUJHVFDOHREVHUYDWLRQRIKRZLWZDVXVHG
LQ RQH RI WKH ZRUOG¶V ODUJHVW HVSRUWV WRXUQDPHQWV ± ZH
JHQHUDWHG D UDQJH RI GHWDLOHG LQVLJKWV WKDW H[WHQG H[LVWLQJ
UHVHDUFK RQ FRQVXPHU PRWLYHV LQ HVSRUWV DQG WUDGLWLRQDO
VSRUWV >     @ :H SURYLGH REVHUYDWLRQDO
HYLGHQFHFRQILUPLQJWKDWGDWDGULYHQFRQWHQWFDQLQGHHGEH
DQHIIHFWLYHWRROWRPDNHWKHJDPHSOD\PRUHWUDQVSDUHQWWR
YLHZHUV >@ WR FDWHU IRU WKH DXGLHQFH¶V GHVLUH IRU VNLOO
EXLOGLQJ >@ DV ZHOO DV WR HQDEOH DXGLHQFHV WR PRUH
HIIHFWLYHO\IROORZWKHSHUIRUPDQFHRIWKHDWKOHWHV>@
2XUGDWDSDLQWVDPRUHIDFHWWHGSLFWXUHRIFRQVXPHUGHPDQG
IRUGDWDGULYHQ FRQWHQW LQ HVSRUWV 'DWDGULYHQ FRQWHQW QRW
RQO\DOORZVFRQWHQWSURGXFHUVWR³H[SODLQWKLQJVWKDWZHUHQ¶W
)LJXUH5HVXOWVIURPWKHRQOLQH6XUYH\VHHWH[WIRUGHWDLOV
H[SOLFDEOHSUHYLRXVO\´>@EXWDOVREULQJVWROLJKWDVSHFWV
RI JDPHSOD\ WKDW RIWHQ JR XQQRWLFHG VXFK DV ODFN RI
HQJDJHPHQW RI VSHFLILF SOD\HUV XQXVXDO VWUDWHJLHV DQG
WDFWLFV DQG EHKDYLRXU ZKLFK LV PHDVXUDEO\ GLIIHUHQW WKDQ
ZKDW KDV JRQH EHIRUH SDUWLFXODUO\ UHFRUGEUHDNLQJ 7KLV
GHPRQVWUDWHVWKHSRWHQWLDORIXVLQJGDWDWRH[WHQGWKHEUHDGWK
RI VWRU\WHOOLQJ (FKR KHOSHG DXGLHQFHV FRQWH[WXDOLVH
SHUIRUPDQFHVZLWKLQKLVWRULFGDWD DQG IDFWRUVRI WKHJDPH
HJ KRZ PXFK WLPH KDV SDVVHG %H\RQG LOOXVWUDWLQJ WKH
FXUUHQW VWDWHRI WKHJDPHDXGLHQFHIHHGEDFNDOVRVXJJHVWV
WKDWGDWDGULYHQFRQWHQWPD\EHKHOSIXOWRIRVWHUDQWLFLSDWLRQ
DQGKHQFHLQFUHDVHDWWHQGDQFHDWIXWXUHHYHQWV0DQ\HVSRUWV
QHLWKHUKDYHDIL[HGPDWFKOHQJWKQRUDFOHDUPHFKDQLVPWKDW
VKRZVWKHFXUUHQW³VFRUH´±PDNLQJLWKDUGIRUDXGLHQFHVWR
NQRZ ZKDW WR H[SHFW 7KH DELOLW\ WR DQWLFLSDWH KRZHYHU
VHHPVFUXFLDOWRVHWWLQJWKHVWDJHIRUDQHOHPHQWRIVXUSULVH
ZKLFKLQWXUQFKDUDFWHULVHVPDQ\PHPRUDEOHVSRUWVHYHQW±
DQWLFLSDWLRQ DQG VXUSULVHEHLQJFUXFLDO LQJUHGLHQWVRIJRRG
VWRU\WHOOLQJ 7KLV VXJJHVWV WKDW SUHGLFWLRQ DOJRULWKPV
RULJLQDOO\GHVLJQHGIRUEHWWLQJDQGJDPHDQDO\WLFV>
    @ FRXOG KDYH XVHIXO DSSOLFDWLRQ LQ
VWRU\WHOOLQJHJVKRZLQJDXGLHQFHVDVLPSOHGLVSOD\RIZLQ
SHUFHQWDJHWKDWKHOSVWKHPMXGJHOLNHO\RXWFRPHV(FKRKDV
GHPRQVWUDWHG WKDW HYHQ VLPSOH JUDSKLFDO RYHUOD\V RI GDWD
GULYHQLQVLJKWVFDQKDYHPHDVXUDEOHHIIHFWVRQWKHTXDOLW\RI
FRPPHQWDU\ DQG FRYHUDJH 0DQ\ RI (FKR¶V JUDSKLFV
SURYRNHG HODERUDWH GLVFXVVLRQV DPRQJ FRPPHQWDWRUV DQG
LQYRNHGVWURQJHPRWLRQDOHQJDJHPHQWDPRQJYLHZHUV
,W LV LPSRUWDQW WR QRWH WKDW WKH SUHVHQWHG ILQGLQJV DUH
JHQHUDWHG LQ WKH FRQFUHWH FRQWH[W RI 'RWD  DQG GR QRW
QHFHVVDULO\ JHQHUDOLVH WR RWKHU HVSRUWV JDPHV +RZHYHU
'RWDKDV DOPRVW LGHQWLFDO JDPHPHFKDQLFV WR /HDJXHRI
/HJHQGV >@ DQRWKHU UHSUHVHQWDWLYHVRI WKH02%$JHQUH
0DVVLYH 2QOLQH %DWWOH $UHQD 'RWD  DQG /HDJXH RI
/HJHQGVPDNHXSWZRRIWKHWKUHHPRVWSRSXODUHVSRUWV>@
KDYLQJ DQ HVWLPDWHG FRPELQHG IROORZLQJ RI  PLOOLRQ
SHRSOH>@$UJXDEO\WKLVPDNHVRXUILQGLQJVUHOHYDQWIRUD
VXEVWDQWLDO SRUWLRQ RI WKH HFRV\VWHP LQ HVSRUWV FRQWHQW
SURGXFWLRQ )XUWKHU VWXGLHV ZLOO KDYH WR EH FRQGXFWHG WR
VWXG\ WKH UHOHYDQFH RI GDWDGULYHQ VWRU\WHOOLQJ LQ RWKHU
SRSXODUJHQUHVVXFKDVILUVWSHUVRQVKRRWHUV$QRWKHUDUHDRI
IXWXUHVWXG\ LVKRZZHFDQWUDQVODWHLQVLJKWV IURPHVSRUWV
ZKLFKLVGDWDULFKWRGD\WRWKHEURDGFDVWRIWUDGLWLRQDOVSRUWV
DQGRWKHUOLYHHYHQWVWKDWPD\LQWKHIRUHVHHDEOHIXWXUHKDYH
DFFHVVWRGDWDVWUHDPVRIVLPLODUTXDQWLW\DQGTXDOLW\
:KLOH(FKRFXUUHQWO\JHQHUDWHVVWDWLFFRQWHQWLQRXUIXWXUH
ZRUNZHZLOO H[SORUHKRZGDWDFDQ HQJDJHDXGLHQFHV LQD
PRUH LQWHUDFWLYH IDVKLRQ )RU LQVWDQFH FRPSDQLRQ DSSV
FRXOGRIIHUDSHUVRQDOLVHGH[SHULHQFHRIGDWDGULYHQFRQWHQW
WKDWDGDSWVWRWKHQHHGVDQGLQWHUHVWVRILQGLYLGXDOYLHZHUV
,QFRQWUDVWWRWUDGLWLRQDOVSRUWVJDPHSOD\GDWDLQHVSRUWVQRW
RQO\ H[LVWV IRU SURIHVVLRQDO PDWFKHV EXW IRU DOO PDWFKHV
7KLV ZRXOG HQDEOH IRUPV RI HQJDJHPHQW WKDW ZHUH QRW
SRVVLEOHLQWUDGLWLRQDOEURDGFDVWIRULQVWDQFHE\FRPSDULQJ
SURIHVVLRQDO SHUIRUPDQFH ZLWK HDFK LQGLYLGXDO YLHZHU¶V
SHUVRQDO SHUIRUPDQFH WR JLYH LQGLYLGXDOLVHG LQVLJKWV DQG
FRDFKLQJWLSV
7KH KLJK YROXPHV RI HVSRUWV GDWD DOVR SURYLGHV D XQLTXH
HQYLURQPHQW WR VWXG\ WKH UROH RI 0DFKLQH /HDUQLQJ DQG
$UWLILFLDO,QWHOOLJHQFHDVFUHDWLYHWRROVIRUVWRU\WHOOLQJ,QRXU
IXWXUHZRUNZHZLOOH[SORUHWKHXVHRIPRUHVRSKLVWLFDWHG
$, WR KHOS FRQWHQW FUHDWRUV LGHQWLI\ XQLTXH PRPHQWV LQ
JDPHSOD\DQGWRSURYLGHDQ$,DVVLVWDQWPDNLQJLWSRVVLEOH
WR JHQHUDWH SHUVRQDOLVHG LQWHUDFWLYH GDWDVWRULHV :H DOVR
DLP WR FUHDWH GDWDGULYHQ WRROV WKDW KHOS VPDOO SURGXFWLRQ
FUHZVDQGLQGLYLGXDOVWUHDPHUVFUHDWHULFKFRYHUDJH
2XUFDVHVWXG\KDVDOVRGHPRQVWUDWHGWKDWHVSRUWVSURYLGHVD
XQLTXH HFRV\VWHP IRU FDSWXULQJ DXGLHQFH IHHGEDFN DQG
EHKDYLRU(DFKHVSRUWVHYHQWLQKHUHQWO\JHQHUDWHVDULFKVHW
RI GLJLWDO REVHUYDWLRQDO GDWD PXFK RI ZKLFK FDQ EH
DXWRPDWLFDOO\FROOHFWHGDQGDQDO\VHG:KLOHVWLOOPRUHPHQ
ZDWFKDQGSOD\HVSRUWVWKDQZRPHQWKHHVSRUWVDXGLHQFHLV
UDFLDOO\GLYHUVH>@DQGPXFKPRUHLQFOXVLYHLQUHJDUGVWR
GLVDELOLWLHVWKDQWUDGLWLRQDOVSRUWV>@7KLVPDNHVHVSRUWVD
IHUWLOH HQYLURQPHQW IRU H[SHULPHQWDWLRQ IRU FUHDWLYH
SURGXFWLRQ VRFLDO  HQTXLU\ DQG FXOWXUDO DQDO\VLV 2XU
ILQGLQJVKLJKOLJKWWKHDSSHWLWHRIHVSRUWVIDQVWRHQJDJHZLWK
GDWDDVDFUHDWLYHWRRO±LQYROYLQJQRWRQO\ODUJHSURGXFWLRQ
FRPSDQLHVEXWPLOOLRQVRILQGLYLGXDOFRQWHQWSURGXFHUVWKDW
FRXOGVKDUHGDWDGULYHQVWRULHVSHHUWRSHHU,QPDQ\ZD\V
RQH FRXOG FRQFHLYH GDWDGULYHQ VWRU\WHOOLQJ DV D WRRO IRU
PLOOLRQVRIHVSRUWVIDQVWRFRQQHFWZLWKHDFKRWKHUFUHDWLYHO\
)URP DQ HGXFDWLRQDO SHUVSHFWLYH WKLV RSHQV XS D VHW RI
DWWUDFWLYHSRVVLELOLWLHVIRUVWXG\(VSRUWVFRQVWLWXWHVDXQLTXH
HQYLURQPHQW WR VWXG\ KRZ PDLQVWUHDP DXGLHQFHV ZLVK WR
HQJDJHZLWKDQGH[WUDFWPHDQLQJIURPGDWD$QXQH[SORUHG
HGXFDWLRQDOEHQHILWRIFRQWHQWGULYHQVWRU\WHOOLQJLQHVSRUWV
PD\ WKXV EH LWV DELOLW\ WR IRVWHU GDWD OLWHUDF\ DQG ³PHQWDO
ILWQHVV´E\PRWLYDWLQJYDVW\RXQJDXGLHQFHVWROHDUQWKURXJK
WHOOLQJVWRULHVZLWKHVSRUWVGDWDDERXWZKLFKWKH\FDUHGHHSO\
$&.12:/('*(0(176
:HZDQWWRWKDQN(6/IRUWKHLUVXSSRUWDQGSURYLGLQJDFFHVV
WR(6/2QH+DPEXUJ6SHFLDOWKDQNVJRWR0DUFHO0HQJH
7RELDV*ULHVHU&KULVWLDQ(LNHUPDQQDQG-DPHV/DPSNLQIRU
WKHLU WLPH DQG KHOS GXULQJ WKH GHVLJQ GHSOR\PHQW DQG
HYDOXDWLRQRI(FKR:HDOVRZDQWWRWKDQN%HQ³1R[YLOOH´
6WHHQKXLVHQDQG-RQDWKDQ³--3LPSPXFNO´/LHELJIRUWKHLU
FDUHIXO DQG FUHDWLYH RSHUDWLRQ RI (FKR GXULQJ (6/ 2QH
+DPEXUJDVZHOODVWR7HG³3\ULRQ)OD[´)RUV\WKH.HYLQ
³3XUJH´ *RGHF DQG 7REL ³7REL:DQ´ 'DZVRQ IRU VKDULQJ
WKHLUDGYLFHDQGH[SHUWLVHGXULQJWKHGHVLJQRI(FKR:HDOVR
WKDQN )QDWLF¶V 3DWULN ³F$UQ´ 6lWWHUPRQ DV ZHOO DV /XLV
'HLORU 6HYLOOD DQG )DELHQ 8QJHUHU IRU WKHLU WKRXJKWIXO
LQSXW/DVWEXWQRWOHDVWRXUJUDWLWXGHJRHVWRWKHPHPEHUV
RIWKH(6/2QH+DPEXUJDXGLHQFHZKRKDYHWDNHQSDUWLQ
WKH VWXG\ 7KLV ZRUN ZDV FRQGXFWHG DW 'LJLWDO &UHDWLYLW\
/DEV ZZZGLJLWDOFUHDWLYLW\DFXN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